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PREFACE TO FIRST EDITION 

TTw fint edition of my book on Medxeal DxMotu of tie War was 
pnbUihed m Novembei IdlC At ibnt tune I bad bnd oppot 
tnmbeB of studying the Tanous diseases occurring on active service 
first as physician neurologist to a number of military hospitals 
in London and to the New Zealand Hospital at Walton-on Thames, 
then as s member of the Medical Advisory Committee for the 
Prevention of Epidemic Drsease in the Mediterranean Expedi 
tionary Force m Lemnos, and subsequently as Consulting Physician 
to the Bntiflh Forces m Salomca The second edition was pnbliahed 
in March 1918 when I had had farther eipenonco as Neurologist 
to the third Southern General Hospital at Oxford and to the Royal 
Victoria Hospital at Netley Donng the next fifteen months I 
was in oommand of the Seale Hayne Hospital for Functional 
Nervous Disorders At the end of 1918 I had collected material 
&om my own expenanoe and from a study of the avaEablo hteratuie 
m Fngbab, French, Italmn and German for a thud edition, but 
the Annishoe made its pubbcation unnecessary 
I have called this new edition of the book Medieai Ihteatet cf 
War instead of Medieal lh»ea»es of the War as I hope it may bo 
of use to medical offioers ooUed upon to treat soldiers and aviliAns 
during the present war I have tried to bring each chapter up 
to date in the light of knowledge acquired nnee 1919 I have 
omitted certain ohapters from the earlier editions dealing with 
condiUons which axe unlikely to occur m the abeeuoe of an Eastern 
campaign- I have mvited Dr H. W Barber to wnte a chapter 
on Skm Diseases m War as no lees than 30 per cent, of mescal 
ca snah ieB in the British Expeditionary Force m the last war wore 
the result of scabies and pediculosu. 

I have also been fortunate in obtaining the help of Dr T A- Roas 
m the section on psyohoneuroses. The war gave us a great oppor 
tunity of studying the varying manifeetatwns of hystena in soWieri. 
By the end of 1918 we had been able to demonstrate the hystenoal 
nature of several conditions which had hitherto been regarded as 
organic and we had gradually evolved methods of treatment which 
made it poodble to do in an hour what had at first required weeks 
or months. This experience seems worth recording m detail 
m 
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as many of tlio hysterical symptoms which were common in the 
war are very rarely seen m peace-time, and moreover most modem 
psychotherapists are accustomed to slow methods of treatment 
which would be useless m war-time I hope, however, that Dr. 
Ross’s chapter on the Anxiety Neuroses will help to explain the war 
neuroses m the hght of modem psychotherapy. 

Lastly I am greatly indebted to Dr. F. A Knott for wntmg the 
sections on the bacteriological and serological diagnosis of enteric 
fever and dysentery, and to Dr. A. A. Osman for his valuable 
cnticisms on the chapter on War Nephntis. 



PREFACE TO FOURTH EDITION 

In the second edition of iledtcal Thtfostt of TTar noTT oluiptetB 
were written by Maj -Oen A. W Stott on meningococcal fever 
by OoL H. B F Dixon on nmlAna, and by myself on digestive 
disorderi. In the third edition new chaptem wore added on typhna 
fever by Dr Melville D Machenne and on diphtheria by Dr E H- R 
Hames. 

In the present edition the fourth of the present war the seventh 
of the book ongmally pnbliahed in 191C the chapter on infective 
jaundice and infective hepatitis and the aections on sciatica and 
the treatment of bacHlaiy dysentery have been lewntten, tbe first 
with the help of CoL Dixon. The section on the seborthoeio state 
has been replaced by one on Dermatophytoeia. Considerable 
alterations have been made in the sectioDi on digestive disorders 
malana, the incideace and prophylazia of tetanos and tbe bystanoal 
symptoms following concnssion. Minor corrections and additions 
have been made to most of the remaining chaptea in the light 
of farther personal expenenoe and the avaolable Uterstore np to 
Jnly 1943 

1 am gratefal to the WeII<k>nie Maseom of Medical Science, 
Ctd. C F Craig of Now Odeans, Dr B B Vinoent Lyon of PhUa 
delphia, Dr F A EnoU and Dr J MoMiohael for HlnstiationB 
added to the eooond, third and present editions. Col Ornig ■ 
micro-photogriphs are reprodooed kind pemuaaion of Dr 8 A 
Portis and Mossra, I«s and Febiger from Portia s ZHMase* cf the 
Jhgahve System. 

OUOED 
December 1943 
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MEDICAL DISEASES OF WAR 


CHAPTER I 

PREDISPOSING CAUSES OF WAR NEUROSES 

War neuroses accounted for about 6 per cent, of the 541,025 do- 
charges from the British Army up to the end of April 1918 In the 
present Trar they have been no less common. The nnportanco of 
the subject fr om a national pomt of view con scarcely bo 
exaggerated 

The chief predisposmg causes of war neuroses are a neuropathic 
or psyohopathio inh^ntaTu^ ftTvI a prevKjna nervous or mental 
brealcdown. Some men are constitutionally bravo others are con 
stitutionally timid , the average man m neither There are a few 
who do not know what fear their bravcEiy is so natural to them 
that it u hardly a virtue. Hanger and thnst do not depress 
them, wrote the Student m Anna, ** Ram could not damp them. 
Cold could not chill them Every hardship became a joke. They 
did not endure hardship they derided it. As for death, it was, 

m a way the greatest joke of all. Bat most men feel frightened 
when fiat exposed to the danger of a bombardment they perspire 
profusely their hands whAtre their hearts beat rapidly and each 
tuna they hear a ehell whntlmg by they dock their heads. Their 
bravery is a genome virtue, as it conaista m the complete supprea p on 
of their natural fear As the Student m Ama wrote. Your teeth 
may chatter and your l:n<»ea quake, but as long aa the real you 
disapproves and dendee this absurdity of the flesh, the compoarto 
you can carry on.” Turenne was seiied with tremblmg on the 
field of battle. Ah, carcase I ho tremble 

But if you knew where I am going to take you you would tremble 
much more.” In the course of time such mAn generally become 
more or leas accustomed to the si^ta ATvj sounds which at fiat 
frightened them, and the necessity of suppreesing the emotion of 
fear becomes more and more rare. The constitufaonally on 
the other hand, are m o r e liable than the average soldier to aH war 

1 B 
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neuroses, and if blown up by a high explosive shell, they are almost 
certain to develop hysterical symptoms m addition to the symptoms 
due to concussion They have not the strength of wdl required to 
suppress the fear they feel, often even before they reach the danger 
zone, and they break down as soon as they hear the sound of distant 
guns These men, well described by Buzzard as “ martial misfits,” 
are frequently able to hve a normal hfe as civdians, but they are 
totally mcapable of adaptmg themselves to a soldier’s life An 
ofi&cer, typical of many similar cases, obtamed his commission m 
July 1916 , he had always been nervous and subject to palpitation 
and diarrhoea when excited Directly he reached the front he 
became sick with terror, sweated profusely and had constant palpita- 
tion and diarrhoea At the end of a month he was qmte unable to 
carry on 

Some martial misfits are easy to recognise by their appearance 
and their conversation, and the majonty themselves recognise their 
disabdity. The artistic temperament is common among them, 
although it IS of course far from bemg mcompatible with bravery 
In other cases the discovery that they are martial misfits comes 
as a surprise to themselves and their fnends A keen temtonal 
ofi&cer of many years’ standmg, who had been frettmg durmg the 
first eighteen months of the war because he had been kept at home 
for training purposes, discovered to his horror that he was totally 
mcapable of facmg the stram of active service at the front. He 
became so emotional and tremulous as soon as he approached the 
trenches that he had to be sent home 

Contrary to what might have been expected, soldiers from the 
Do mini ons are no less hable to fimctional nervous disorders than 
English and Scottish troops The French probably suffered rather 
more than the British Neuroses were very common m Germany, 
but L B Muller, who was consultmg physician to the Turkish 
armies m the last war, stated that he neither saw nor heard of any 
cases of hysteria or other functional nervous disorders among them 
Among 10,000 Serbian prisoners, who fell mto German hands, 
exhaustion, hunger, loss of sleep and all manner of infections led to 
great physical weakness and emaciation, cardiac failure and oedema, 
and many deaths from tuberculosis, but only five cases of psycho- 
neuroses were observed 

Men with a family history of nervous or mental disease and men 
who had previously suffered from some nervous or mental break- 
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down wtatever mi-y have been tlie cause were parbculariy liable to 
develop aH formi of war neuroses OutoflOOpabenteeuffcringfrom 

war nenrosea Wolfeobn (1918) found that 74 had a ncuropathio or 
psychopathic family history compared with 38 out of 100 wounded 
eoldieta. Among the former there was a family history of msaruty 
m 34, epQepiy m 30 and alcoholism in DO but among the latter 
there was no history of lusamty or epilepsy, and of alcoholism m 
only 24. In the aamo eenea 72 had a personal history of neuroses 
compared with 10 of the wounded, aD of whom abo enffered from 
neurasthenic aymptoma. Concussion caused by an in]ury to 
the head even years before maVea a man specially liable to develop 
functional nervous disorders, unbss it was treated by more 
prolonged rest tb*n n nsuaQy given. Thus 38 of Wolfsohn s 
100 oasea of war nenroaea had previonsly been mjured m the head, 
but only 12 among his 100 controls. Ont of 100 nouro-psychiatno 
cases admitted into a Royal Naval Hospital in the pres en t war 
46 gave a family history and 32 a pemonai history of nervous 
diacffdcrs compared with 6 and 4 respectively among DO control 
surgical cases. Akohohsm was rare and sexual conflicts and sexual 
depnvation played an msigmflcant rdle (Curran and Malhnson 
1040) 

A man with a good family history, who has never suffered from 
any nervous disability develops war nenrosee only under very 
ezoeptumal circumstances. A tangle explosion for example, was 
unlikely to give nse to symptoms apart from those dne to oon> 
cussum, uhlww he was already weakened by a kmg penod of physical 
fatigue oombined with severe mental strain. More frequently 
aenous symptoms developed only after expoenre to a third or fourth 
ezpkKKm. 

ChronK alcoholism is rare m men of mihtary age. TTiw few 
aloohohca who become eoldica benefit greatly from the disciphne 
and compa r atively healthy hfa they lead danng training But 
even if they take httle or no alcohol after they ramam 

partxonlady hable to norvoui diaorders irfien e^iosed to the strees 
and strain of aefare service. It is, however, remarkable tliaf. 48 out 
of Wolftohn B 100 cases of war neuroses oocuned «tmf«rig toe- 
totaBets, and only 6 had indulged m alcoholio excess, whereas only 
20 of 100 wounded were teetotaHeia and 16 had indulged m 
The rum ration i« abundantly justified by its stimulatmg effect 
when an attack has to be made at dawn, but many Tniyrt ipTffoi^g 
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from the early stages of vanous war neuroses precipitate their 
final breakdown by attempting to keep themselves gomg by means 
of alcohol 
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CHAPTER n 

HTBTERIOAL SYIIPTOMS IN SOIiDIBRS 

Hyirtencal symptoins m soUiOB dnrmg tte war of 1914-18 
coold bo divided mto four mam grtrapa (1) those which wore 
emotional m ongm, (2) those which followed garamg (3) those 
which followed trivial wonnds to limbs, and (4) those which followed 
mjnry to the central nervous HTstem. As they differed greatly m 
the type of man mvolved *Tid m prognosis they require separate 
consideration, especially m view of the fact that whereas the first 
class was, after an early pcnod of doubt, widely recognised os being 
of psychological ongm, the remaining classes were often regarded 
as orgaiuo in nature even at the end cf{ the war Consequently 
most special hospitals for functional nervous disorders had many 
of the first group of cases in addition to soldiers with anxiety 
neuroses, but comparatively few of the second and fourth grbups 
and often none at all of the third group On the other hand, as 
a result of viatmg large numbers of imlrtary and YAJD hospitals 
in a consultant capacity, I was able to coDeot some hundreds of 
patients belonging to these olasses, especially the third and have 
them transferr^ to Beale Hayne Hospital, where therr long penod 
of incapacity was brou^t to on abrupt conclusion by smtahle 
psychotherapy 

The four different groups of hystencal symptoms occurred m 
quite different types of mem The first ocourred almost mvanahly 
in men who were oonstitutumally nerTous, the mArfagl misfitm 
The hystencal mamfestatoon was always associated with annety 
symptoma. The third group of symptoms occurred aTnrmg quite 
ordinary aoldiera They never gave a personal or family history 
of neurosee, they had no associsted annety symptoms, *Jid when 
cured they were always able to return to active duty, rmlww they 
had been demoralised by too long residenoe m hospital. The 
•eoond and fourth groups were mtennediate, the majority of the 
•scoud and a mmonty of the fourth oocumng m Tn^n of a oon* 
•titotioually neurotiQ type. 

Hie development and general charaoter of each nlmat is discussed 
m this chapter A detailed descr^tion of the svmptomi will be 
tftven m subeequent chapters 


6 
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(1) Cases with emotional origin. — ^Extreme terror gives nse 
to certain famihar physical results, the individual becoming shaky, 
“ paralysed with fear,” and unable to speak — “ his tongue cleaves 
to the roof of his mouth ” Under ordmary conditions the cause 
of fear is momentary and the physical results disappear m a few 
seconds But durmg a heavy bombardment a man often remained 
terrified for hours If the tremor, mabihty to move the legs and 
speechlessness persist all the time, it is natural that these 
symptoms of fear, which are not in any way hystencal, should 
so greatly impress the soldier’s mmd that the idea of a permanent 
condition of tremor, paraplegia and mutism suggests itself to 
him, with the result that when the onginal emotion disappears, 
its physical expressions remain as hystencal symptoms 

In many cases the immediate result of severe emotional strain 
IS stupor As it passes off, sometimes several days later, hystencal 
symptoms may develop This might occur m casualty cleanng 
stations near the front, in base hospitals, or not until after 
evacuation to England 

In the first two years of the last war cases of this kmd were given 
the unfortunate name of “ shell-shock ” m the behef that they were 
orgamc m ongm and the result of actual concussion caused by the 
explosion of powerful shells Consequently no attempt was made 
to cure them by psychotherapy, and treatment by rest and sym- 
pathy helped to perpetuate the symptoms This was all the more 
hkely to occur owmg to the use of the word “ sheU-shock,” which 
gave the patient the idea that he was suffermg from some new and 
temble disease When at last the true nature of the condition 
was recognised, it was found that psychotherapy not only resulted 
m the immediate disappearance of the symptoms, when they were 
treated m the special advanced hospitals opened for the purpose 
by the British and French and later by the Americans, but cases 
of two and three years’ standmg were also frequently cured at a 
smgle sittmg m hospitals m England Although this form of 
hysteria was most common m neurotic mdividuals, a large propor- 
tion of the patients treated withm the first forty-eight hours re- 
covered so completely that they were able to return to the fightmg 
fine and showed no tendency to relapse Many of those whose 
condition had persisted for many months before cormng under 
treatment were naturally unable to return to mihtary duty, but 
such men always became fit enough to go back to then old civil 
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oocopatwci and often Had no underlying mental condition requiring 
fortiier treatment, although m aonie cases the hyatana was associated 
with amicty symptoms. Indeed, many patients at once lost 
fnrh symptoms aa headache, depression, insomnia and nightmares, 
which had troubled them for months or even years, directly the 
obvious physical symptoms, such aa mutism or stammering Lrei nor 
and paraplegia, were removed by explanation, persuasion and 
re-educatioiu 

P) Hysterical symptoms produced by i^asalng — ^The second 
great group of hysterical symptoms in toWieis resulted from gawaug 
Hie imtation of the eyes, throat and stomach caused oonjuno- 
tivitis, laryngrtu and gastntM the latter being the result of swal 
lowmg sahva at» 1 nasal aecrehou In which gas was dissolved. The 
pain caused by the conjunctmtia induced the patient to re&am 
from opening his eyes with his levator palpcbrm eupenons 
however he tned to open them, hla attempt was frustrated by a 
reflex protective spasm of his orbicularis palpehtarom. Under 
ordinary condrtaons the conjunctmtia had imp rov ed sufficiently 
at the end of three weeks for the eyes to be opened without diffi 
oulty, but if the patient was led to fear for his ntion on account 
of preVKms weaknees of the eyea, the premouB loss of one eye aa 
In two of otn caaee, or too prolonged treatment with local apphoa 
turns, bandages, dark spactaclea or eye-shades, the voluntary 
inhibitxm of the levator might be perpetuated as hysterical ptoeis 
and the reflex spasm of the orbioidans as hysterical blepharospasm. 
As the uneducated layman asecxnstee the idea of bhndness with 
inability to open the oyaa, many of these patients thought th^ 
were blmd. Consequently when they were taught to open their 
eyea it was found that they oould see only indistinctly as they 
had hystenoal paralyns of accommodation, or lees frequently 
they could not see at all, as they had booomo so oonviaoed that 
they were blmd that they had ceased to look, and, not looking, 
they could not see. fitmple explanatian followed by re-educatian 
m k)okmg resulted m permanent recovery 
In the same way the whi^>«nng m cases of laryngitia, whah waa 
ongmaDy m part vuhnrtary to avoid pam and m part duo to a 
protective reflex, waa frequently perpetuated aa hysterical aphonia. 
Hus was most commonly the case when an expert lazyngoscopio 
e xamm ataon had revealed the presence of wnm# abnonnal oon- 
guUon or Mcietaon, which led to mtralaryngeal medicatuHi, as 
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botli the diagnosis and treatment afforded the necessary suggestion 
to perpetuate the idea in the patient’s mind that his voice was 
permanently lost When these patients were taken away from 
their unfavourable surroundings and treated by explanation, 
persuasion and re-education, without any recourse to sugges- 
tion with the help of amesthetics or hypnotism or by electricity, 
they invanably recovered 

The gastntis caused by gassing resulted in vomitmg, a pro- 
tective reflex which fulfilled its object by removing the imtant 
from the stomach The actual gastritis rapidly disappeared, and 
whenever the vomitmg persisted for more than three weeks it was 
always hystencal A very large number of soldiers were invalided 
from the service for what was called gastntis, the only symptom 
of which was vormting We found that this hysterical vomiting 
could invanably be cured by a single conversation, if this was 
contmued until the patient was convmced that he was no longer 
suffermg from gastntis and that he could eat anything without 
fear of vomitmg, even if he had vomited after every meal for many 
months and had been kept on a stnctly flmd diet 

(3) Hysterical symptoms produced by trivial wounds of 
limbs — The most common of all hystencal conditions in soldiers 
were the paralyses and contractures which followed comparatively 
trivial wounds of the limbs A great many different forms were 
observed, and m many cases the paralysis and contracture were 
associated with marked vasomotor disturbances and trophic changes 
m the skm, nails and bones resulting from disuse The immobihty 
and spasm may arise as a voluntary or reflex response to pam, or 
they may be due to localised tetanus or to the application of 
sphnts or bandages, the abnormal posture assumed and the immo- 
bihty and spasm bemg perpetuated by auto-suggestion after the 
primary cause has disappeared, to which very often is added the 
hetero-suggestion mvolved m treatment by electncity and massage 
when this is not really required The hystencal paralysis and 
contracture which result could mvanably have been prevented by * 
persuasion and re-education directly the condition of the wound 
made active movement permissible Their hysterical nature was 
proved by their rapid cure with psychotherapy 

(4) Hysterical symptoms following injury or disease of 
the nervous system. — ^The last group consists of symptoms which 
are primarily orgamc and due to an mjury or disease of the nervous 
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lyrtem, but wlucli t« erentuaHj m part or completely hystencaL 
Wbcn tbe structoral cbangea produced by an injury or scute disease 
of tbe nervous system gradually dimmab m extent owing to the 
disappearance of tbe vascular and other temporary changes which 
lu r ri i iii^ the comparatively small area of total destruction if 
indeed such an area ts present at oD the symptoms caused by the 
throwing out of action of the parts controlled by tbe nervous tissues 
pninarity mvolved should disappear pan putu Just as the 
physical signs m slowly progressive diseases, such as tabes and 
diSBcminated sclerosis often precede the onset of symptoms, so 
m these cases the physical signs are generally still present when 
the functional capacity has returned to normal, and if the lesion 
does not diiappear completely they may remam as permanent 
evidence of an orgamo lesioiL 

Sometimes however a man docs not realise that hia functional 
capacity la improving If he has been paraplegic he has in the 
early iiya made repeated cfforla to move his paralyaed lega, but 
without success and he finally gives up the attempt and reconciles 
himself to the idea of permanent paralyao. If bis physician u 
too mnch concerned with the possible dangers of early movement 
be will exaggerate the patient s own fears of permanent disabihty 
with the result that the organic paiaplegui is gradually replac^ 
by hysterical paraplegia mstesd of slowly dasppeanng as the 
orgamo leaion becomes more and more reduced m extent. A tune 
may eventually amve when the paraplegia is entirely hysterical, 
but, as already pointed out the ^yucal signs of organic disease, 
such as extensor plantar reflex, ankle-clonus exaggerated deep 
reflexes and kwt abdominal reflex, may still bo prwnt. In such 
cases a diagnoen can be made only by experimental psychotherapy 
If as occurred m numerous cases under our care, more or I cm 
complete recovery takes place — althoui^ of course the permanent 
physical signs of organic paralysis persist — it a clear that the 
paralysia was ahnoet entirely hystencal although grafted on an 
organic basis. 

The old method of diaguosing between organic and hysterical 
paralyta thus br e a ks down, as the physical signs of organic «^k*w** 
do not, as 18 too often assumed indicate that the paralysis is entirely 
o^flamo, but snnply that there is an organic element present, 
which may be q^e insignificant in proportion to the hystencaL 
Moreover rt is no help m such cases to consider whether the patient 



8 


MEDICAL DISEASES OF WAR 


both the diagnosis and treatment afforded the necessary suggestion 
to perpetuate the idea in the patient’s mmd that his voice was 
permanently lost When these patients were taken away from 
their unfavourable surroundmgs and treated by explanation, 
persuasion and re-education, without any recourse to sugges- 
tion with the help of ansesthetics or hypnotism or by electncity, 
they invanably recovered 

The gastntis caused by gassing resulted m vomiting, a pro- 
tective reflex which fulfilled its object by removmg the imtant 
from the stomach The actual gastntis rapidly disappeared, and 
whenever the vonutmg persisted for more than three weeks it was 
always hystencal A very large number of soldiers were mvahded 
from the service for what was called gastntis, the only symptom 
of which was vomitmg We found that this hystencal vonutmg 
could invanably be cured by a smgle conversation, if this was 
contmued until the patient was convmced that he was no longer 
suffermg from gastntis and that he could eat anythmg without 
fear of vomitmg, even if he had vomited after every meal for many 
months and had been kept on a stnctly flmd diet 

(3) Hysterical symptoms produced by trivial wounds of 
limbs. — The most common of all hystencal conditions m soldiers 
were Ihe paralyses and contractures which followed comparatively 
trivial wounds of the limbs A great many different forms were 
observed, and m many cases the paralysis and contracture were 
associated with marked vasomotor disturbances and trophic changes 
m the skm, nails and bones resultmg from disuse The imm obility 
and spasm may anse as a voluntary or reflex response to pam, or 
they may be due to localised tetanus or to the apphcation of 
sphnts or bandages, the abnormal posture assumed and the immo- 
bihty and spasm bemg perpetuated by auto-suggestion after the 
primary cause has disappeared, to which very often is added the 
hetero-suggestion mvolved m treatment by electncity and massage 
when this is not really required The hystencal paralysis and 
contracture which result could mvanably have been prevented by 
persuasion and re-education directly the condition of the wound 
made active movement permissible Their hystencal nature was 
proved by then rapid cure with psychotherapy 

(4) Hysterical symptoms following injury or disease of 
the nervous system — ^The last group consists of symptoms which 
are primarily orgamc and due to an mjury or disease of the nervous 
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tbe last war, excellent resnlta were obtained. Between GO and 
80 per cent, of men retnnied to the front line within four weeks of 
the onset of symptoms. The remainder were sent to the base and 
of these not more than a quarter were evacuated to England. 
Only 10 per cent of admissions into the advanced neurological 
centres were recurrent cases, and only 2-8 hod had more than one 
Tecurrenco Johnson Gordon Holmes) The results achiewl 
by the late CoL E L, Cooper and Cnpt A \\ M Sinclair (1912) 
during the siege of Tobruk have shown in dmmatic fashion how good 
IS the prognosis of war neuroses when properly handled even under 
the most unfavourable conditions. They worked m a special ward 
ntnated in a dimly lit concrete shelter near a heavy anti aircraft 
battery where psychotherapeatio talks were punctuated by the 
noise of shell fire arnl bombing and where there wore no facilities 
for recreation or occupational therapy In spite of these dis- 
advantages 70 out of 207 men with war neuroses treated between 
May and August 1941— te, 33 pot cent — were retomed direct to 
thw units An additional 48 went back to fnH doty after treat- 
ment at the base making a total of 01 per cent now serving 
u fighting soldiers Of the remainder per cent were fit 
for base duties end only 12 per rent (of whom 7 per cent 
were mental defectives or psychotics) had to be evacuated to 
Australia. 

A large majority of the enonnous number of men suffering from 
war neuroses who eventually reached neurologtcal hospitals m 
England had never passed through the special advanced neurological 
rentres nor the neurological centres at the base in France, They 
had been admitted mto other hospitals for debility or some other 
vague diagnosis, and had gradually developed their nervous 
symptoms through lack of the simple psychotherapy which was 
necessary to restore their nervous control. Whereas 40 per cent, 
of cases admitted to the advanced centres been exposed to 
high explosive shellmg and m some cases actually concussed, the 
proportion m English hospitals was much smaller In spite of thia 
there was a tendency to label them aH as suffemig from i^ell-ehook, 
even if, as occasionally happened, they had never been out of 

It IS essential for success m treatment that the medical officer 
should feel convinced that the patient s symptoms are not organic 
or are at most only m part organm. It is eometimee impossible 
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18 or IS not neurotic, as the large majonty have no personal or 
family history of neuroses, and are m every way normal except 
foi the particular symptom from which they are suffermg. No 
more powerful suggestion of hysterical paralysis could be imagmed 
than orgamc paralysis, and no abnormal degree of suggestibihty 
18 necessary for its development 

We saw cases of hermplegia, homonymous henuanopia, which is 
commonly regarded as always orgamc, persistent headache, amnesia, 
and epileptiform convulsions develop after head mjunes , para- 
plegia and persistent mcontmence of urme after spmal mjunes ; 
paralysis and anaesthesia after nerve mjuries m the exact distn- 
bution of the nerves, the anaesthesia even resultmg m accidental 
bums , all of which were pnmanly orgamc and showed the char- 
acteristic features of symptoms caused by an orgamc lesion, although 
the recovery with psychotherapy proved that they were hystencal 
In many cases, of course, recovery was mcomplete, the proportion 
of hystencal to orgamc mcapacity dependmg on the extent of 
permanent damage done to the nervous tissues 
Hysteria and Wounds. 

Hystencal symptoms of emotional ongm were very rare m 
wounded men m spite of the fact that they had often undergone 
expenences qmte as temfymg as any to which so-called shell- 
shocked men were exposed Among 100 patients with hystena 
of emotional ongm 86 suffered from msomma and 92 from depres- 
sion, but neither symptom was present m any of 100 wounded 
soldiers examined at the same time by Wolfsohn (1918) Moreover, 
air-raids had a deplorable effect on almost aU of the former but 
did not upset the latter m the least Although hystencal tremor, 
mutism and alhed symptoms were so rare m the wounded, hystencal 
contractures and paralysis, which are direct sequels of wounds, 
were comparatively common They were purely local manifesta- 
tions of hystena and were very rarely associated with any wide- 
spread hystencal symptoms or with anxiety neuroses The probable 
explanation is that m the confused state, which generally precedes 
the development of hystencal symptoms of emotional ongm, 
the mcapacity and pam caused by a wound absorbs the patient’s 
entire attention so that no hystencal symptom is likely to develop 
Treatment of Hysterical Symptoms. 

With well-conducted special centres m casualty cleanng stations 
for neuroses, such as were established dunng the later part of 
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method! and tned to avoid suggestion altogether whether m the 
witmg or hypnotic state 
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to distinguish with certainty between hystena and malingering 
The patient should then be given the benefit of the doubt, for 
the distmction is of no great importance, if, when mahngermg 
seems possible, the statement is made m the man’s hearing that 
“ nervous ” cases are cured by the treatment to be adopted, but 
that “ sknmshankers ” are not If mahngermg is not merely 
possible but probable, the same statement should be made, but a 
painful faradic stimulation of the affected part should be added 
to the treatment 

Whatever treatment is employed, the encouragement produced 
by the presence of cured patients m the same ward is most helpful 
Deaf-mutism is not likely to persist, even if it has been present 
for many months and many forms of treatment have been tned m 
vam, when the patient has for a compamon a cured deaf-mute, who 
at once tells him by wntmg or by the deaf and dumb language how 
he was qmckly cured after being unable to hear or speak for 
several months The new patient’s mmd is prepared for the treat- 
ment which he is told he will have on the foUowmg day An 
“ atmosphere of cure,” m which the medical officer, the nursmg 
staff, and the recovered patients m the wards all play their part, is 
of the greatest value for newcomers, however long they may have 
been ill before admission 

The patient is also made to understand that there is nothing 
unusual about his case The extreme mterest and sympathy with 
which he is surrounded account for the frequent persistence of 
hystencal symptoms for many months spent m a luxurious 
auxihary or convalescent hospital He should be made to realise 
that many others have had similar symptoms before and have 
rapidly recovered, and that his early recovery is regarded as a matter 
of course The nursmg staff should be mstructed to speak m the 
same way, and to tell such patients that they will be perfectly 
weU m a very short time like all their predecessors m the 
ward 

Hysterical symptoms can mvanably be cured by simple psycho- 
therapy m the form of explanation, persuasion and re-education. 
In the early days of the last war we often used electricity as a form 
of suggestion, but with mcreasing experience we found that it was 
very rarely required We also at first treated many patients by 
suggestion under hypnosis and occasionally under partial anres- 
thesia, but after 1917 we found it unnecessary to use any such 
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had developed in the trenchea. It haa foUowed malaria, cerebro- 
ipmal memngitia trench nephntu, gajwing and in several cases 
moscolar xhenmatism, which also gave nse to hjrtencol paralysis 
of the left arm in another patienL Hysterical paralysis of a leg 
followed trench fever in one case and paratyphoid arthntis of the 
hip m another and an officer aufifered &om hysterical hemiplegia 
for two years ofter on attach of sunstroke In these cases the 
temporary incapacity caused by the or the weakness associated 
With the pmnary illncas or with some past injury was gnfRnent to 
give nse to the idea of paralyxts. 

Efdencal monopUgvi fcGovxryj trtneh Jcrtr — A. man received a blow 
oa ha right knee on Angoit 1st, 1916 from a piece of sheD which 
knocked ntm down and pranced a bnuse bat the tkm was not broken 
and he was able to carry on. On August 16th he suddenly felt weak 
and dixzy whilst digging a eevete headadie followed and he found 
he eonld not walk. This proved to be the onset of a typical attack 
of trench fever When the fever had sobaided, he found twt hi» nght 
Im wm completely paralyied. There were no signa of organic doealw 
The inability to move tM leg was pnmaiily due to a protectn^ reflex, 
as any movement increased the p^ but when the pam had disap* 
peered tha inability was perpetoated bv anto-nggestKm, as it hu 
mrred the memory of the inju^ and be thought bimmlf that the 
pam was dne to toe infuir Aner the peychological ongm of the 
paralytts had been explained to him he was persuaded to walx normally 
m the couree of half an hour 

HfiTmcai pampZeywi ((jQovynff operaiwnfor raneoM mns — A loldier 
aged 36 was admitted for varied vems which made his legs ache 
afer marching The vems were removed by operation oa December 
23nd, 191S The patient was aQowed to get up on the 26th and was 
•ent to a convalescent hospital on January 7th, 1943 There he found 
that hu legs trembled when he walked upstam, m the next 
few days he became almost completely paraplegic. He was, however 
able to mova his legs qtdte normaUy when lymg in bed. He was sent 
back to the hospital, where no physical signs of organio diseaee were 
fonnd. I saw him on January 20th and by simple explanation and 
penussion cured ha paraplegia so that m ten Tnmnti** he was able 
to walk, run and hop He was delighted at hu recovery and eager 
to return to duty 

HyWmooI Aemipifyu* of two years durahon ajid fits fdlaving nm 
^roie. — ^Lieut. B aged 24 a well built powerful sras a farmer 
before the war In^y 1916 after being a mouth in Egypt, he hod 
•onstroke. He was unoonsoous for about three dayi but was able 
to l»ve hospital at the end of three week*. A few days after returning 
to ha horse fell and rolled on to hn left leg at the some tune 
be bnneed h» left shoulder but he wij not badly enough hurt to go 
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HYSTERICAL PARALYSIS 

In tins and the foUowmg chapters some of the more common 
war neuroses, which have already been referred to m the discussion 
on their pathogenesis, are more systematically descnbed 
A great vanety of hystencal paralyses may occur m soldiers 
either alone or associated with tremor of the affected hmbs In 
other cases contractures may be present The paralysis may be 
more or less complete, but it often takes the form of asUma-ahasia, 
m which movements can be carried out normally or almost normally 
whilst lym^ or even sittmg, but standmg and walking are 
impossible 

I have already descnbed how temporary orgamc paralysis caused 
by cerebral or spmal concussion may be the startmg-pomt of 
hystencal paralysis. Hystencal paraplegia may also result from 
the perpetuation of the feehng of weakness m the legs caused by 
terror 

Hystencal paraplegia following exit erne fear — Pte C was cut off from 
hifl compamons duxmg a night raid at Salomca He thought that he 
would be tortured if he fell mto the bauds of the enemy, and found 
that he could not move as he was “ paralysed with fear ” He was 
rescued next mommg, but remamed paraplegic for three and a half 
months He was then admitted into the neurological section at Netley 
and was cured by vigorous persuasion on the followmg day 

Severe pam m a hmb leads to mabihty to move it This is a 
reflex protective reaction, as movement would be likely to aggravate 
the m]uiy which caused the pam The mabihty to move is partly 
due to paralysis and partly to spasm of the muscles, which gener- 
ally regam their normal activity m a short tune But in soldiers, 
who have become abnormally suggestible from the strain of warfare 
and who are subconsciously eager for an excuse to leave the Army 
and return to their homes, the mcapacity is likely to become 
perpetuated by auto-suggestion 

The suggestibihty may be so extreme that hystencal symptoms 
result from auto-suggestion under conditions which rarely if ever 
lead to them m civil hfe Thus I have twice seen hystencal 
paraplegia develop after an operation for acute appendicitis, which 
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of the paralysa and with expUnfttion and perauafion quickly cured 
lum. He hafl now been employed for a year on the ordinary duties of 
an aueraftsman is giNing complete tatisCactiOTU 

Diai^noals of Hysterical from Organic Paralysis 
As hyitencal paralysis la a result of nuto-suggeetion, the paralysis 
oorresponds wrih the average laymans conception of paralysis. 
A number of signs occur in organio paralysis, which would not 
be expected by the uninitiated. They are therefore not observed 
m hysterical paralyas and serve to difTeientaato organio from 
hyitencol conditions. In organic hemiplegia, if the supinated 
arm is completely relaxed and then toesed, it falls m a position 
of pronataon, but m hystena it doea not turn ^Vhen a patient 
with organic hemiplegia gnpe the observer s hand with his normal 
bftTw^^ an associated movement occurs in the paralysed hand, 
•offletunea even when no volontory movemont can be performed, 
but no such movement ocours m hystena. The tendon reflexe* 
of the arm and kg are olmoet always exaggerated on the ofieoted 
ude in organic hemiplegia, though they may be abeent or dehaent 
m the early stages, and ankle-donns is often obtained m hystena 
they are invariably equal on the two sides, and true ankle^olonas, 
the clonus product in a completely relaxed limb is rarely present. 
The abdominal reflex on the pa^yeed side is weak ox abeent 
m organio disease, but equal to the opposite side m hystencal 
paralysis. The plantar reflax is generally extensor m the former 
but invariably flexor m the Utter (BabmskiB sign) When a 
patient tnes to raise himself from the bonxontal to the sitting 
position with his arms folded and his legs widely separated, the 
paralysed leg rises hi^er than the other in organio but 

remains on the ground m hystenoal hemiplegia (combined flaxwn 
of the thigh and pelvis — Babmiki s second sign ' ) In a well 
TuaTked case of organio hemiplegia most or all of ingnu are 
pireent. In hystena no suigle one is present. 

In most oasee of hystena the diagruiw is made still more 
oertam by the gait or some other pronuneiit feature bemg of a 
nature quite uni ike anything seen m organio diuftftjw Astasia 
abana, m which liie patient can move his legs normally whilst 
lyiug or siLUug, but cannot stand or walk, is oommon ji always 
hysterical, Oo caa tonaD y some inoomnstenoy about the symptoms 
points to hystena. An officer became hemiplegic on the ngb t 
fide after b^ blown up by a hig^-expkwve ah^ m the Dardan 
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to kospital In the following month he had sunstroke again The 
shght injury to his arm and leg now brought the idea of paralysis to 
his min d, which was in an abnormally suggestible state durmg the 
semi-stuporous condition which followed the sunstroke On leavmg 
hospital three weeks later he returned to duty, feeling fit except for 
weakness and achmg of the left arm and leg The arm and leg got 
steadily weaker until they were completely paralysed by January 1916 
In June 1917, after a thunderstorm and sittmg m the sun he had an 
hysterical attack, in which he struggled violently and bit everything 
he could get near to, mcludmg the medical officer and his own arm, 
but he did not bite his tongue The attack continued with mter- 
missions from 10 p m to 2 a m , when it ceased after an injection of 
^ gr of morphia He had five more similar attacks Durmg the fits 
the muscles of the left arm contracted, but the arm did not move. 
On admission to Netley on July 13th, 1917, complete flaccid paralysis 
of the left arm was present except for some weak movements of the 
hand The left leg was very weak and dragged on walkmg All 
reflexes were normal The prolopged disuse had led to atrophy of the 
muscles of the left arm, and the hand became blue, cold, and shghtly 
cedematous after hangmg by his side most of the day. With persuasion 
and re-education some improvement occurred m the leg, which he no 
longer dragged, but he still limped The fits ceased as a result of 
hypnotic suggestion, but this had no effect on the paralysis He was 
given ether on July 17th He became very excited , his right arm 
and leg were held down when he began to struggle, and with the aid 
of vigorous persuasion and suggestion his left arm and leg soon moved 
violently He qmckly woke up, and five minutes later he was walkmg 
without a limp, and was able to perform every movement of his left 
arm m a perfectly normal manner He was still perfectly well in 
October, 1917, when he returned to full duty, 

Durmg the last war I saw several cases of hysterical paralysis in 
soldiers which had developed as a result of an mjury whilst in civil 
hfe, but had not prevented a man from getting mto the Army The 
foUowmg 18 a case m which this occurred m the present war 

Hysterical dropped umst in an aircraftsman following a peace-time 
injury, cured by psychotherapy — J B , aged 32, a man of subnormal 
mental capacity, was employed as a sweeper m an aerodrome as he 
was unable to do any hard work Three years- before a piece of steel 
had fallen on his left wnst, smce when he had been unable to dorsiflex 
his left hand He had received a lump sum m compensation, and m 
spite of this disabihty and his lack of mtelhgence he was earning £8 a 
week m a mumtion factory when he was called up for the K A.F — In 
addition to complete paralysis of the dorsifiexion of his left wrist his 
left hand grip was very weak and there was considerable muscular 
wastmg Squadron-Leader D A Ker recognised the hysterical nature 
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with nfflripint, vigouT ftTul Buffidcntly locg tho filBt dAy it WM 
always poesible to reetore the gait to normal thongh occasionally 
as mnch as two or thiaa bonrs of continuouB treatmaiit mi g h t bo 
reqtnred- At Scale Hayne Hospital the rapid method was mvanably 
nsrf ami prolonged comaes of ro-edacatwn were never required* 
The day after the patumt been taught to use his limbs noimaDy 
he was sent to work on the farm, m the workshops or at the pottery 
He was given daily physical dnD and encouraged to play games 
of all In a few weeks ho was fit to return to doty or to 

resume his civil occupation or take op a new one if it was found 
nocessary to discharge him ftom the Service The methods we 
used at Beale Hayne Hospital were soon forgotten and their re-mtro- 
duction under the designation of rehabflrtation is often regarded 
as an innovation of the present war 
Diagnosis of Hysteria from Alallngering 
The diagnosis of hyitena ftom malingeimg is exceedingly difficult 
as the symptoms are identical In hystena they are produced by 
auto-suggestion and correspond with the patient s own coneepticai 
of the dissbOity from which he suffers They are consequently 
indistinguishable from those which the malingerer voluntarily pro- 
duces. Hystancal symptoms may disappear on mvahding or 
receiving compensati^ whilst a malingeTer may contmue to act 
hiB symptoms for a time. Though malingenng may be suspected 
m some cases from the patient • roeptal attitude, it can be diagnosed 
with certamty only under two conditions, OccnsionaDy an nnHlril 
ful malingerer may be detected fiagrorde ddieto A momentary 
movement of a limb when the patient is taken by surpnBe is com 
patible with hysterical paralyeiB, which abo disappeeis during sleep 
but tho appropriate treatment for a paraplegic man, who is dis- 
ooverod walking m the ward when ho thinks he is alone and 
u to send him to the mibtary authorities for punishment Very 
rarely a m al in gerer oonfeseee that he is shaimmiig, but a confeosion 
should only be accepted if it is not forced from the Tonn rtwI if it 
fits m with the &ota. This happened with an unwilling conscript 
who was sent mto hospital for suppoeod epilepsy Such cases 
should be sent back to duty at once but without punishment 
Pure m al in gering is very rare m tho Bntah Army Conscious 
uiaggeration of symptoms, consczous prolongatian of incapacity 
which IS primarily involuntary and resistance to treatment which 
IS often simply due to obatmaey apathy or stupidity are oompara 
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elles He was taken to Cairo and tken sent Lome When he said 
good-bye to his father, who came to see him at Cairo, he shook 
bim strongly by the hand He told me of this as a remark- 
able mcident when I saw bim m London, so it was obvious that ho 
was not mahngermg He was cured at once by suggestion durmg 
hypnotic sleep 
Treatment. 

Even now m 1944 it is not mvanably recognized that a diagnosis 
of hystena carnes with it the obhgation to cure the patient and 
that this can almost mvanably be done at once and with great 
rapidity Thus an E. A F aircraftsman with hystencal paresis and 
contractures of his nght arm was found to have the medial condyle 
of his elbow separated from the epicondyle as the result of an mjury 
fifteen years earher An orthopaedic surgeon recommended treatmg 
the fracture by grafting The patient was adimtted early m 1942 
to an orthopaedic hospital, where his condition was diagnosed as 
bemg entirely “ functional ” He was then sent back to an R A F. 
hospital with a note statmg “ there is very httle that can be done 
for the man,” and that “ there is no alternative but to board him 
out ” Surely to cure him would have been a more satisfactory 
alternative 1 Fortunately this was recogmsed by Sq -Ldr D A 
Ker, who proceeded to do so at a smgle sittmg The patient has 
now gone overseas cured 

A paraplegic man is first helped to move his legs whilst he hes 
m bed, and he is then persuaded to move them without help When 
he IS aheady able to move his legs whilst lymg down, although he 
cannot stand or walk, he is told that his muscles are now so strong 
that there can be no doubt he wdl walk if he summons up sufficient 
courage to try In both cases without further delay he is made 
to sit up m bed, stand up and walk , both hands are held for a 
moment, then one hand, and then his coat is hghtly held, and 
finally he is made to walk alone In most cases the whole process 
takes less than ten mmutes 

In long-standmg cases the patient assumes a stiff, unsteady 
gait on learning to walk We assumed at first that this would 
disappear only after a course of re-education, the patient bemg 
made to walk, perform exercises whilst lymg and sittmg, and 
swmg his legs whilst sittmg on a table or holdmg a chair for a 
quarter of an hour three tunes a day We gradually discovered 
that this was unnecessary if the first treatment was earned out 
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Hysfcencal contraoturM Trert «xtroroely oommon m the last war 
Not many rnedical officen, however realised that the contraotnree 
were hystencal until the end of 1918 with the resalt that few cases 
were sent direct to special hospitals for war neuroses. This was 
due to the feet that a largo majority of the contractures followed a 
wound or other mjury to a Irmh and were not accompamod by any 
other nervous lymptoms. They were generally discovered when 
the dressings and splints were removed, though occasionally they 
were nohe^ directly after the inflictwu of the wound or they 
developed gradually several weeks later They were regarded as 
a nati^ result of the mjuiy and were sent to departments for 
physiotherapy, where they were treated by massage and electneaty 
without any reoogmtioQ of their true character In November 
1918 8ir Robert Jones visited the Seale Hayne Hospital and saw 
the rapid cure by psychotherapy of Urge numbers of cases we had 
ooUeeted from niughhouEmg hospitals. It was only after this that 
the hystencal nat^ of the contiao tur es and the appropriate treat- 
ment at last became widely recognised But unfortunately the 
modem orthopeedic teaching on the preveutiou of ooutractures has 
not been umveoally followed, with the result that many oases have 
already oocuired m the present war and their treatment has often 
been as nnsatiefactory as it was m the first years of the last 
war According to Wstson-Jonee (1942) there are still in this 
country at this moment, hundreds of mjured men whoee surgical 
treatment was ooncluded months ago but whose incapacity is still 
fatal because minor disease^hanges remain, or because their 
confidence is lacking and moral has been destroyed Then bodies 
have been treated but not tbeir mmds. 

At one time the contractures were thought to bo the result of 
local tetanui. This was the ooDdosion of the War Office Com 
mittee for the Study of Tetanus, and at the ftifmnnnn on Muscle 
Contractures fbQowmg Injury " at a jomt meeting of the Sections 
of Surgery and Neurology of the Bo^ Somoty of Mi-dimn* tj 
late as Pebruary 1918 most of the speakers expressed the behef 
that localised tetanus was the oaose m the majority of oasM. 
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tively common Malmgermg may in tins way be associated mth 
botb organic disease and bystena It should also be remembered, 
as Gilbert Ballet has pointed out, that mahngermg may develop 
into hysteria a man who pretends to be paralysed for a sufficiently 
long period may end by genumely believing he is paralysed 
I saw a man with oedema of a hand produced by a bandage which 
he had tied round his wrist He had been four months m hospital, 
when I first saw him and discovered marks of the bandage at the 
upper limit of the oedema Cases of dermatitis artefacta have been 
seen m soldiers, differmg m no way from the same condition observed 
m civd life In the lost war French and Itahan medical officers 
described cases of “ jaundice ” caused by picric acid and albu- 
mmuna caused by the addition of egg-white to the unne or by 
cantharides taken by mouth 
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Babmala and Froment’s book, fflnstrato bow an impbat bebef 
In tbwr teaching would have led na to neglect paychotherapy, with 
out which the patient could not have been cured, 

EytUrvxd cordracLmt and poralym cf fifUen monAs dxmition al 
jint ruppoted to be rrtTez cifreo by ntggettwn — ^Pte W,, aged 21 
received a elight wound in the hand m May 1916 When the diessmgi 
were removed, hii waa found to be fixed with the finger* temi- 
floTiwI Hid the thumb adducted, Btovements of the elbow and wnst 
were normal, but be could make no movement* with the fingen or 
thumb The wound soon healed, but the condition of the band pet 
mted in iplte of maaaage and electnd^ It had been lupposed that 
tbe contracture wai doe to adbefioue m'^vmg the tendoui palmar 
faeoa. I firit taw him m Augurt 1917 fifteen month* after the wound 
wa* reoerved. No improvement had occurred, the fingers and thumb 
bemg ft31 fiexed but it wae found that the contracture could be 
dowly ov ercome by force When a voluntary efi'ort was made to move 
the fingen or thumb tbe affected musdes were seen to contract, but 
no movementi resulted, as the muaclea oppocing the desired movement 
also contracted instead of relaxing Thm was no atrophy and the 
electrical reactjou* were nonnaL The hand was nrollen it was red 
when tbe room was warm and blue when it waa cold, a eonaidermble 
difference m temperature between tbe two hands bemg always present 
Eroegive rreatmg also occurred on tbe palm of the afl^ted hand, 

Tbe oonditton wWd at once have been oiagnosed a* hyttencal had 
It not been that a recent study of Babiniki and Froment s work on 
reflex paralyats and contracture led to the suggestMu that this waa an 
examme of such a reflex oonditton, as the position of the hand was 
identical with that ahown m one of the figures m their book, and cndeina 
vasomotor changes, and excenve sweeting — which according to them 
never occur m hysteria but are co mm on m reflex disordere — were 
preeeut. 

As I wvhed to see how much rdaxabon oc cur red npilwr ansstheaia 
ether waa given. The contracture relaxed more slowly tTian would 
have been expected In brsteria, this seemm^ at first to oouflzm tbe 
dtagnnsa of a reflex oonoition. But as I still felt doubtful whether 
the condition might not be hjatencal, I tnod the effect of vigorous 
sumestion with the aid of electrwfty as the patient was commg round, 
Wnh this treatment the muscles relaxed all movements became 
poenble. During the next few days treatment by re-education waa 
ocutinued, with the result that ten day* later the patient waa able to 
use hi* hand for all ordinary purposes. Bimultaneonsly with tbe cure 
of the contracture and paralyits, the cedema sweating and vasomotor 
dktarbanoe* completely diaappeared, 

Pathoj^enesla 

The posture m bystencal oontracturee is generally that which 
was asBumed immediately after the injury Thu* if one or more 
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Furtlier confusion arose from the fact that Babmski came to the 
conclusion that most of the contractures were “reflex” and not 
hystencal A monograph he wrote with Froment on “ Hyst6ne 
Pithiatisme et Troubles Nerveux d’Ordre E4flexe en Neurologie de 
Guerre ” was translated mto English and the views he expressed, 
co min g from such an eminent authonty, were widely accepted 
This was most unfortunate, as he concluded that the contractures 
were not amenable to psychotherapy, but should be treated by 
physical methods, which led m his expenence to very slow recovery 
after several months 

I was famfliar with the condition m civil practice before 1914, and 
I felt no doubt about its hystencal nature when I first saw cases 
resultmg from war wounds I was convmced therefore that the 
contractures were not due to local tetanus and were not “ refiex ” 
They were purely hystencal and could be cured very rapidly, generally 
at a smgle sitting, by simple psychotherapy A similar conclusion 
was reached by Eoussy m France and Cohn EusseU m Canada 
It IS well recogmsed that psychotherapy is effective only when 
the psychotherapist beheves that his method of treatment wfll be 
successful Consequently Babmski, havmg decided on theoretical 
grounds that the contractures were reflex and not hystencal, failed 
to cure them by psychotherapy, although I had received my first 
lessons m the diagnosis and treatment of hystencal disorders 
from Babmski himself 

The matter was by no means of merely acadermc mterest If the 
contracture is due to localised tetanus, the proper treatment would 
be by mjections of anti-tetamo serum If the reflex theory of 
Babmski and Froment is correct, the patients could be very slowly 
cured only after months of treatment by physical methods If, 
however, the contractures are hystencal m ongm, they should be 
curable at a smgle sittmg by psychotherapy 

When hystencal contractures are erroneously diagnosed as bemg 
due to localised tetanus or reflex action, the correct treatment will 
not be undertaken Thus the popularisation of the idea of reflex 
symptoms by the pubhcation of Babmski and Froment’s book and 
its translation mto English led to hystencal conditions bemg often 
diagnosed as reflex, with the result that they did not receive 
the benefit of psychotherapy, which would otherwise have cured 
them 

The foUowmg case, which was the first one I saw after readmg 
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was fixed m a position of oxtensioii by spasm of the sartoniis and 
m two others the knee was floxod and the foot plantar flexed by a 
spasm of a nmuTI segment of the hanistnngB and the calf 
mnsclee respectively Contractnr« of this sort oonld cot be 
mutated voluntarily but the patient had become accustomed to 
them whilst the tetanus lasted and the habit thus learnt was 
perpetuated without alteration when the tetonio spasm was gradn 
ally replaced by the hysterical contracture. 

In many cases the pctftun is that m which the surgeon fixed the 
Gmb by means of B|^ta or bandages when it was first dressed. 
The patient becomes ao accustomed to the Immobility of the jomt 
that, when the sphnt or bandage is lemored, he fails to realise that 
there a nothing to prevent the return of the normal ftmctional 
activity He makes a feeble effort to bend tbe joint finds that it 
gives rise to pam without any obvious movement resnltmg and 
gives up the attempt m despair reconciling himself to the notion 
that the joint has become fixed as a result of the operation and that 
no voluntary effort that he can make wifi have any effect upon it. 
A little manipulaUoQ aooompanled by a few words of explanation 
could at this stage dopel the idea m five mmutea, and months of 
dxsabflity would be saved. But too often the after treatment is 
ne^^ected. or tbe patient is ordered massage and electricity which 
are given systematically by sympathetio nursw, with the result 
that the patient becomes more convinced than ever that there is 
something senous the nutter and that he will get well only with 
prolonged treatment if, indeed, he will get well at aD. 

Eptiencal conindxtrt foUowng an operaiwn — Pte H. aged 30 had 
tbe nrtcnial aemilunar cartilage of hu inee removed on February 12th 
1618 I was asked to aee turn on April 5tb as he could k HTI muk only 
with tbe aid of stioks and waa afreid to put any weight on bu leg 
ha knee bemg kept qmts stiff. By means of nnrple pemasion, which 
took only five mmutei be was taogbt to walk qmte normally no limp 
being perceptible. He walked to his ward, leanng ha etioki 

In casM of this kmd the posture may alter from famw to if 
the splint is changed Thus a roan waa wounded m the wnst, 
and hiB hand waa bandaged with the fingers tightly clenched. 
Some weeks later the surgeon found that the b^nd had become oon 
traoted m tha poeitwru Under an anaeathetio the fingers were 
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penpheral nerves axe damaged, the position corresponds with what 
would result from paralysis, or occasionally from irritation, of these 
nerves In such cases, when the nerve recovers from the effect 
of the mjury, which may be withm a few hours if the latter is nothing 
more than shght concussion, or may be weeks or months if it is 
more senous, the abnormal posture and the inabihty to move are 
mamtamed as a result of suggestion 
In other cases the miury may lead to reflex spasm of the neigh- 
bourmg muscles and inhibition of movement of the whole limb, 
which is protective m nature, but which rapidly disappears as the 
condition of the wound improves. Apart from this reflex action 
the patient assumes the position which gives most relief to the 
pam caused by the m]ury He keeps the affected segment of the 
hmb ngidly m this position, and at the same tune he often abstains 
from moving the hmb as a whole, as this too would cause pain 
Both the reflex and semi-conscious local spasm and the general 
inhibition are hable to be perpetuated by auto-suggestion when the 
condition of the wound improves and the pam dimimshes, the 
imtial reflex and voluntary conditions mergmg msensibly into 
hystencal spasm and paralysis 

In some cases the m]ury itself places the hmb m some abnormal 
position, and this is mamtamed owmg to the pam which the 
patient experiences when he tries to correct it, and to the reflex 
and voluntary spasm which oppose the efforts of the surgeon to 
replace it This is particularly well seen m the hystencal contrac- 
ture causmg tahpes equmo-varus after the foot has been twisted 
by an accident, whether this results m a simple spram, tearmg of 
hgaments, or a fracture 

Occasionally an hystencal contracture develops as a sequel of 
local tetanus In such cases the posture is that caused by the con- 
traction of the muscles, which are supphed by the antenor cornu 
cells of the spmal cord m the neighbourhood of the pomt of entry 
of the afferent nerve fibres connected with the parts immediately 
adjoining the wound from which the tetanus toxm is absorbed 
When at the end of three or four weeks the tetamc spasm gradually 
disappears, the contracture may persist as an hysterical condition 
Apart from the history, this ongm should always be suspected 
when the spasm mvolves a group of muscles, or the whole or a 
segment of a smgle muscle, which could hardly be thrown mto 
action alone by voluntary effort Thus m one such case the knee 



HYSTERICAL CONTRAOrURES 27 

men with no femfly or penon*! lustory of neuroses. They are gen- 
enlty twisted •ymptonu end are rarely associated with neuroees 
of emobonal ongin. 

i£tlolofty 

Hystencal contractures and pomlyiiB may result from mjunes 
to the soft parts of the hmb with or without the bones and jornts 
bemg involved. The oommonest cause is a wound of the hand 
foot, forearm or leg, the symptoms generally developing below and 
above the injury as well as m its immediate neighbourhood. In 
most no nerve is mvolved, but m others temporary con 

cussion of one or more peripheral nerves or of the brachial plexus 
may have occurred or they may have received some actual mjury 
of a recoverable nature. The seventy of the symptoms does not 
vary with the degree of infection or the extent of the injury which 
It often trrviaL They are very rarely associated with severe 
wounds hot I aaw several cases m which hystenen! contzactuie 
and psiralysu occurred m the hand after one finger had been 
ampu^ted, and less frequently m the foot after the amputation 
of a toe. In other cases a tevete injury to one finger rented in 
contracture affecting the whole hand. Contnetures and paralysis 
of exactly the some nature developed m the absence ^ actual 
wounds — as for example, with fractures, dislocations, sprains and 
eontonons. In a few cases the symptoms followed some minnT 
operation, such as for a gan^ton of the wnst, vanoose veins m the 
leg, or an abscess of the arm or leg In one case it followed platmg 
a fractured tibia three cases followed superficial bums two 
followed cellalitis and one caae of flaccid jiaralysia of the urm 
followed anU-amaUpoi vaocinafaou- Beveral cases of hysterical 
contracture and paialysu of one or both legs followed trench 
foot ” and m seven cases the hystencal contracture appeared to 
be the sequel of localised tetanus. 

Hvjisneal monojilegvi of mew veeb duralwn foUomnj vacantUton 
— Efnm D., aged 31 was admitted on August 13 with paralyaa of the 
kft arm. He atated that he waa vaccinated on May 30tn and on 
June 28th when at squad drill, be found that ha kft arm hid auddenly 
become powerkea The limb was hanging useko by hit aide aTid the 
hand and lower 4 inches of the forearm were blue and cold, the palm 
being mottled and purple Fetsuanon for a quarter of an hour pro- 
daeod movementa of the arm m half an hour the colour *nil tempera 
tore were normal and aH morementa of the hmb including the fingers 
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now fixed on a splint in a position of extreme liyperextension Six 
months later his hand was still rigidly fixed m the new position. 
He came under the care of Captam A Rohin, who rapidly cured 
him by psychotherapy As the posture is artificially produced 
by the use of sphnts, it may sometimes be one which cannot be 
imitated voluntarily , but it is none the less hysterical, the patient 
havmg been trained to mamtam the position whilst the limb was 
fixed. 

In all these conditions the development of the hystencal contrac- 
ture and associated paralysis is due to the fact that the patient 
fails to realise that there is no reason why the spasm should not 
relax and the power of movement return, when the primary factor — 
nerve mjury, protective reflex, conscious or subconscious antalgic 
spasm and inhibition of movement, locahsed tetanus, or fixation 
by sphnts or bandages — ^is no longer operative The patient 
regards the contracture and mabihty to move as a direct result of 
his mjury, and naturally ignores the mtermediate cause, such as 
the pam or tetanus If it had been pomted out to him when the 
pam was disappearmg that his mcapacity was due to the pain and 
only mdrrectly to the mjury, and that there was therefore no longer 
any reason why it should be mamtamed, he would have made the 
necessary effort and the hystencal condition would never have 
developed But not havmg been told this, and perhaps havmg 
been ordered treatment with massage or electricity at a stage 
when such treatment could have been of no real use, as recovery 
from any orgamc mjury which may have been present at first 
was now more or less complete, the idea of mcapacity was con- 
firmed m his mmd, and the ongmal auto-suggestion was fortified 
by the unconscious hetero-suggestion of the doctor and the 
masseuse, with the result that the contracture and paralysis were 
perpetuated as hystencal conditions after the primary cause had 
disappeared 

From what has been said above, it is clear that contractures are 
always associated with more or less paralysis , but the reverse is 
not the case, as uncomphcated hystencal flaccid paralysis is not 
uncommon In many cases the paralysis is more extensive than 
the contracture, a contracture of the hand, for example, being 
sometimes accompamed by paralysis of the whole arm Whereas 

most war neuroses occur particularly m nervous mdividuals the 

martial misfits — contractures occur with equal frequency in normal 
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Fm L — HjitCTlad “ mrnfa d AMcocbenr " fiAnriof wunod of forMnii. 



Fn L— HjvtnicAl coatzuton of K*nd panbtliig Uilr^ &re mootlM aft«r Tooad 
oeax elbov (CafiL C. H. BJpman.) 



F». S.— Same, haad u Fig- 1 afUr httf an faim • twtmaot, allowing d*pr«*kiii« 
fornml In paJm jTfaaiiui of 
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were perfect after three quarters of an hour, though the hand-grip was 
not perfect until the next day (Captain G McGregor ) 

Hysterical “ main d' accoucheur ” and anaisihesta follomng concussion 
of median nerve hy gunshot wound of the forearm — Sergt M was 
wounded in the right forearm on April 10th, 1917, a compound 
fracture of the middle third of the radius bemg produced When the 
sphnts were removed three weeks later, his hand showed a typical 
main d’accoucheur deformity, the fingers bemg rigidly extended and 
pressed together Total anaesthesia was present m the area supplied 
by the median nerve As no improvement had occurred by November, 
an operation was performed, and the tendons and median nerve were 
freed from adhesions This, however, aggravated the contracture, so 
he was transferred to us on December 21st, 1917 
Well-marked vasomotor disturbances, excessive sweatmg, and con- 
siderable atrophy of the soft tissues and nails were present On the 
day of admission the hand was contmuously but pamlessly mampu- 
lated, the patient bemg persuaded at the same time that it would 
rapidly relax In ten mmutes complete relaxation was obtained and 
the deformity had disappeared The fingers, which had not been 
moved voluntarily for eight months, could now move normally, but 
an area of total anaesthesia was still present The anaesthesia was 
doubtless ongmally organic m origm, but as it now extended consider- 
ably beyond the area suppbed by the median nerve, we thought that 
it must be hysterical Suggestion with the aid of faradism for a few 
mmutes resulted m its complete disappearance With the return of 
movement the vasomotor and secretory disturbances disappeared 
The patient was kept under observation for three weeks, and as there 
was no mcapacity he then returned to duty 

Variety of Postures. 

In most cases a smgle segment of a hmb is mvolved, the hand 
and foot bemg most frequently concerned Very often, however, 
the whole or greater part of the limb is affected, but m such cases 
the contracture and paralysis are most severe m the immediate 
neighbourhood of the mjury, although m rare instances the whole 
hmb IS completely paralysed and ngid 

Upper Limb 

Hystencal contracture and paralysis of the hand give nse to three 
common types of posture The fingers may be extended, m which 
case they are generally also adducted towards the middle finger, a 
main d’accoucheur resultmg (Fig 1) , m one case the fingers were 
abducted as weU as extended The other extreme is for the fingers 
to be clenched tightly mto the pahn of the hand All the fingers 
may be mvolved, or only two or three, m which case one fi^er 
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fingftEi an affected, bat Bometnnes especially when the condition 
his followed an injury of the h a n d or wnst, only those fingea 
most directly involved by the wound are imp h cated, the others 
bomg either normal or comparatively shghtly affected (Fig 4) 



Tta IL — HnUrictl cootivrtare at to« peniftbxc tot nloa taoaUa. (Cikpi. B. 
EL WDUm) 

OocasKmiHy the fingea are m a pootaon of extreme hyperexteosion, 
which may be so that it euggeets that the condition cannot 

be hysterical m ongUL In most casee of this sort, however it is 



fto 7 —emae c»*. m Fl«. 0, enred kftec h»lf m bonr’i tn*tantot. 


lomid Ait tho pabtmt bui alwayi teem ibb to hypMMteod 
ha fiogoa, ind a Bmukr though raidy m well mmikwl, 
hypeaoiteiBion can bo prodnood by Tolnntoiy action in ttio 
otter 
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may occupy an mtermediate position. In these cases the skm often 
becomes sodden with sweat owmg to the impossibihty of evapora- 
tion and the difficulty m washmg In one case, in which the position 
had been mamtamed for two and a half years, the nails of three 



Fio 4 — Hyatencal contractures of three fingers persisting for nine months after 
wound of wnst, cured within an hour by psychotherapy 


fingers were found to have produced depressions about a quarter 
of an mch deep mto the pahn of the hand (Figs 2 and 3) In 
the third vanety the hand takes up an mtermediate position very 
similar to that assumed normally at rest In the extended and 



Fia 6 — Hysterical dropped wnst following wound of wnst, unproved m an hour 
and cured m three days after persisting for 'twenty -four months 

clenched position the paralysis is always accompamed by more or 
less contracture The mtermediate position is that generally 
assumed m flaccid paralysis, but it may also be associated with 
contracture, though this is rarely severe In most cases all the 
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bnt no improvement resulted. At Chtatmas 1017 b® wai sent to t 
convilescent borpital from whxh ho wss trsnrferred to os on February 
Utb 1918 He summered badly and had severo dome movements 
invdving both legs, which mcreaaed with voluntary movement so that 
he was unable to stand and could only walk a few unsteady steps with 
the aid of stocks when farther progress was prevented by the violenoe 
of the clonui. As no signi of orgamo disease were found I told him 
that the treatment bo would have the foDowmg day would cure hnn 
the presence in hn ward of three men who had recently been cured 
of parafjegia helped to convince him that this was true. By 6pm 



K. — Hjatfrlcsl taBpes eqrdjio-rsras foUowliig % fjnln, oorsd in Tioitt 

after petafatiog Car oloe moollia. 

the next day as a result of perauaitoQ and re-edacatoon, he could talk 
slowly without any stsminer and ho walked a quarter of a rn'T* with 
a gart whwh was normal except for a limp duo to left-aided talipes 
equmo-varua. 

Aa I could not at first overcome tbs deformity of his left foot by 
manipulation, I thought it might be due to aome orgamo injury 
•speoaDy aa an operation had peifoiined upon it after a radio 
graphic exammatnu m London. Moreover it waa oolder thjin the 
TOht foot and waa alwaya wet with aweat, whilat the right foot was 
dry endonce which would bo accepted by Babmski aa ^vrlnfimg 
hyitena and ■uggesting a refle x onmn. More vigorous mampulatoon, 
howevur two days kter coutmued ibr an hour and a resulted m 
complete dmppearauce of the dsfoimity and the patient waa now 
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Wlien tlie wnst is involved it is commonly m an mtermediate 
position or flexed In rare cases it may be flexed to tbe extent 
foimd m complete orgamc musculo-spiral paralysis (Fig 5) 

Tbe band is frequently beld m a position midway between 
supmation and pronation When tbe contracture is mcomplete, 
it IS almost always possible to obtam greater movement m tbe 
direction of pronation than supination, mabibty to supinate tbe 
band completely bemg very common 
Wben tbe elbow is mvolved, it is almost mvariably flexed, but I 
bave seen two cases of extreme extension Tbe flexion is generally 
sucb as would correspond witb tbe position of tbe arm wben beld 
m a sbng 

Wben tbe sboulder is affected, tbe arm is generally beld ngidly 
to tbe side In mcomplete cases, and wben recovery is takmg 
place spontaneously, it is often found tbat tbe elbow can be raised 
to tbe level of tbe sboulder, but it is impossible to raise it any 
further 

Lower Limb 

In rare cases tbe toes alone are affected One patient, wbo 
bad been wounded m tbe tbigb, developed a persistent flexor 
contracture of bis toes, wbicb disappeared as a result of 
psycbotberapy after it bad persisted for rune months (Figs 6 
and 7) 

In tbe commonest variety of bystencal contracture and paralysis 
mvolvmg tbe leg the foot is extended m a position of tabpes equmus. 
This IS often associated with varus, which may be present alone 
In some cases an extreme degree of tabpes eqmno-varus is 
present These postures may be due to simple flaccid paralysis, 
but there is generally some degree of ngidity, and m many cases 
tbe contracture is so extreme that not tbe sbgbtest movements can 
be obtamed by ordinary means (Fig 8). 

Hysterical ngtd talipes with paraplegia, tremor, and stammer of fourteen 
months’ duration, cured in two days — Sergt -Major P, aged 32, was 
blown up m December 1916, and remamed tmconscious for some days 
He was paraplegic, stammered badly, and bad a generalised tremor 
wben adrmtted to a provmcial hospital, where be remamed for three 
months He was then transferred to a hospital m London, where he 
remamed for rune months He was treated with massage and elec- 
tricity, but very httle improvement occurred A piece of bone was 
removed from the left foot m October m order to correct some deformity. 
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wiIL At the end of fcnir d^y* be waa pnt on borwman e work and 
phyarcal driD as ho walked quite normally except for a slight tendency 
to allow his knee to turn inwards (Ciptain 8 H- ^ulonson.) 

Cban^ea Secondary to Defident Circulation 

The nonnal circalation throogh a limb depends upon its active 
movements. If for any reason the arm is not moved m coH weather 
the h»nd becomes shnvelkd, white or bhe, numb painful and 
stiff. These weD-recogniaod changes disappear at once with active 
exercise on wanning the both of which lestore the crrcn 
lation. The tendency to disturbances of this kmd is much greater 
m people with a poor circuUtion than m those with a naturally 
good orculation. The farmer class know by experience that they 
must keep their fingers constantly moving in cold weather m order 
to avoid getting nomb 

It IS thus natural for the immobility caused by paralysis or 
contracture of a Wb whether organic or hysteneal, to result m 
dafioent aroulaticm and the usual secondary changes. M however 
the parolyau is coutmumu, whereoa the pbytiokrgioal inactivity 
referred to lasts only for a few mmutes or at most for a few honn 
at a tune, the seooadary resohs are likely to beooine much more 
profound especially m indindoals with a poor ommlaUon. Such 
deficient arculatum is generally oon^outal, bat m loldieis rt; is often 
acquired or aggravated os a result of exposure Thus in all cases 
in which ciroulatary oomplioatums ore severe the circulation m the 
normal hand is also feeble. The hmb eBpeoally ita penpheral 
part, becomes cold and whits or blue and the drmmtfihw^ blood 
supply results m a dmunution m tbe volume of the hand, except 
in the cases in which cedema developo. Pressure on the skm with 
a finger n followed by a vary slow return of blood to the part 
rendered anemia 

When the venous and lymphatio staaa is very end the 

paralym absohitoly complete, ORdema may ooonr eqiecially if th® 
poralyiu 15 acco mp anied by oantcacture m a position m which tL* 
vems and lymphatics are obstructed by the ngwl muscles. TL*- 
csdetna a eometiines vary considecable, and may give ose io ti/* 
mpieetion that there has been some m]nry of the Hood 
(Eg 9) TIm, however u not the coae. lor with the relcr- oC 
volmrtery movomeiit the (edame duappeare m the coraee ol » Jew 
d»yi ei the ommUtioii becomee onoe egam eoTTe.l 
MoreorlaeriiaM* rf thejouiU a generaUj preset- fc sww 
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able to walk without any limp It is obvious, therefore, that the 
tabpes, like the paraplegia and stammer, was hystencal in origin 

TJie knee is frequently involved, extension and flexion bemg about 
equally common Extreme flexion is rare, but ngid fixation m a 
position of semi-flexion is often seen Contractures m the position 
of extension are frequently so extreme that not the shghtest move- 
ment can be obtamed actively or passively until relaxation is pro- 
duced by psychotherapy 

Hystencal stiff joint following gunshot wound of the knee, cured by 
'persuasion — Sergt W , aged 23, sustamed a gunshot wound on the 
outer side of his left knee on January 16th, 1918, which penetrated 
the ]omt At the casualty clearmg station the foreign body was 
removed, the jomt was washed out, and the capsule closed. He 
reached a hospital m Scotland on January 30fch, and on February 20th 
he was allowed to get up, but the bmb was still m a sphnt and he had 
to use crutches Four months later, accordmg to his documents, 
adhesions of the knee-]omt were broken down under an aniesthetic, 
and he was sent to a command depot He was admitted to Seale 
Hayne Hospital on August 20th, walkmg with the aid of a stick with 
a very bad bmp owmg to mabibty to bend bis left knee Except for 
the scar of the mcision on the outer side of the jomt the knee appeared 
normal, but he could only flex it to about 120 degrees The stick was 
taken away, and with persuasion and re-education for half an hour 
complete flexion was obtamed, and he walked with only a sbght limp 
The pext day he was able to go up and downstairs and walk on the 
level quite normally (Captam G McGregor ) 

When the hip is mvolved, the bmb is generally m a position of 
sbght flexion, but rigid extension is sometimes seen Adduction 
or abduction and eversion or mversion may be present 

Hysterical flaccid foot-drop, with inversion of the leg, following a gun- 
shot wound of the nght thigh a year before , rapid recovery 'With persuasion 
— L -Cpl F , aged 23, was wounded by shrapnel m the outer side of 
the thigh on May 11th, 1917 A counter-opemng was made and a 
piece of metal removed He began to get about on crutches m August 
1917, but always with his foot dropped and his leg turned mwards 
On his medical case-sheet a specialist reported “ there was some mvolve- 
ment of the right sciatic nerve ” He was transferred to us on May 
11th, 1918, with a sprmg attached to his boot to keep his foot up, and 
he could only get about with difficulty with the aid of sticks It was 
explamed to him that, havmg held his leg so long turned mwards and 
with his foot down, he had forgotten how to use his muscles With 
simple persuasion and re-edncation he quickly learnt to walk quite 
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apparent down of adliesiona and the prodnotion of infl a m 

matory reaction do not nacesearOy mean that the condition la 
organin. 

By meaanrement with a sphygmomanometer, Babmala and 
Froment fonnd that the ampht^e of the pulsation of the artones 
m the affected limh is greatly diminished compared with that on 
the normal side. They fonnd that this inequality disappears on 
warming, and Roussy and hia coL 
leagne8(1919) nmng exactly the same 
method^ noted its disappearance 
when the paralyns and contraotnre 
were cured by psychotherapy prov 
mg that it IB Bunply a result of the 
deficient actmty of the Innb 
The long-contmued defident or 
oulation m hysterical paralysis also 
leads to malnutrition. Atrophy 
of the anbcutaneons turoe oocora, 
with the result that the volame 
of the limb particularly the tips 
of the fingers greatly diminishes, 
and the increased blood-supply which 
ocomB on warming the hand and on 
recovery from the paialysiB pro- 
duces only a comparatively slight m 
crease m ime, most of the ktes of 
vohimo being duo to actual atrophy This is well shown m Fig 
10 which represents the first finger of a paralysed hand oompared 
with that of the sound hand. Tho normal lines on the bandw 
especially the tnmsverae Imee on tbs dorsal aspeota of the jomta 
of the fingers, become less maAad and may even disappear 
Owing to tho dimmiahed bnlk of tbs fingara the aVTT< beoomM too 
large for its contents and is thrown into longitadiiial folds, 
especially over their palmar aspect The musclffl atrophy for 
the aame reason, and also as a result of simple disuse as then 
metaboham depends upon then acisvity It is woH known 
that the corresponding anterior oomu cells of tho spinal oord atrophy 
from danse after a limb has bem amputated. It is probable that 
this also ooouiB m hystenoal paralysiB, as the disuse msy be just as 
complete. 



rcooiBj from tlut ooDtneter*. 
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of long standing, even in tlie absence of any muscular spasm. _ 
This may be so extreme that not the shghtest movement is 
possible It IS most obvious m the jomts of the hand, particu- 
larly at the metacarpo-phalangeal articulations. In such cases 
so-caUed adhesions are often broken down under an aneesthetic, 
actual tearmg bemg heard, and this may be followed by effusion 
mto the ]omt This has not unnaturally been regarded as evidence 
of orgamc change , but m all hystencal cases, and, I beheve, 
m some cases of orgamc paralysis, the stiffness is not really due to 
any permanent orgamc alteration m the tissues A eonsiderable 
amount of relaxation occurs when the circulation is improved 
by immersion m hot water In hystencal cases, even of many 
months’ duration, directly the patient has been taught to eontract 
his paralysed muscles and to relax any spasm which is present, 
the return of movement so improves the circulation that often 



Pia 9 — Hystencal contracture of right hand of fourteen months’ duration, 
associate with severe oedema, eured m two hours (Capt A W Gill ) 


in the course of a few mmutes the condition of the ]omts and 
surroundmg tissues returns to normal This condition is probably 
the result of some coagulation process m the fibrous tissue caused 
by the accumulation of products of metabohsm, which are normally 
removed by the blood when the circulation is efi&cient Improve- 
ment with warmth and recovery with psychotherapy must be due 
to the improved circulation resultmg m the removal of such pro- 
ducts permitting the temporarily coagulated fibrous tissue to assume 
its normal flmd consistence 

As the stiffness is due to circulatory disturbances and not to 
any muscular spasm, whether hystencal m origm or not, it naturally 
persists under an anaesthetic , and when the ]omt is forcibly 
moved, the surroundmg structures which are tom are not abnormal 
fibrous tissue, but sunply the normal penarticular tissue, which 
IS temporarily m an abnormal condition owmg to the deficient 
circulation The m]ury to the normal tissues results m effusion 
This IS a pomt of the greatest importance, as it follows that the 
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tirt paialjTis and contractore duappear with psychotherapy they 
disappear with thenL The return of movement is alwaya accom 
by an improvement m the circulation, and the limb regains 
its normal colour and warmth- The numbness and stifihess of the 
)omts, however closely the latter may have simulated an organio 
condition completely disappear Aa soon as the limb is used as 
much as it wai formerly — which should occur immediately the 
firit treatment is conolcded — and the circulation is consequently 
restored, the supply of nourish 
ment becomes normal agam and 
at the same time the active con- 
tractions of the muscles stimnlate 
their metabolism, so that they 
together with the Baft parts, the 
bones and the nails, gradually 
return to their Angmal oondrtioa- 
Fig 12 shows very sfedkingly 
the change m the nutntioii of the 
naD whi^ foDows recov er y The 
drawing was made about six 
weeks ifter the patient had been 
cured by psyohotherapy from 
hyitencal paralysis which had lasted for over a year The new 
nail, which had grown aince the cure of the paralysis, was m 
every way normal the distal part of the nail, which was white 
rou^ and thm, m sharp contrast with the pink, smooth and thicker 
pronmal portion, a what was left of the na3 present before recovery 
took place- Three weeks later the last trace of the abnormal naH 
had been replaced by healthy nail. 

Diagnosis 

The diagnosis of an hysterical contracture depends primarily upon 
the incompatlbilrty of the symptoms with the mjury On oarefol 
examination it is generally at once dear that the einct form and 
extent of the oantraoture and paralysis cannot possibly be explained 
by the mjury inflicted upon the affected muscles or their nerve supjdy 
In some cases an mjury to a nerve appears to be reaponsible for 
Bome of the poralyais present, but it a often found that ^e patatyia 
extends to muscles supplied by ottar nerves which could Mt have 
been mjured- Moreover an injury to a tarve cannot account for 
peraatent spasm of the musclee it supphee and stiE 1 «b for that of 



Fid It— IjaproT«d a utriH . *! cf 
naD, drawn six wnks after 
•oddtt reeoTwy wtth 
tbnapjr from liyit wfa a l panJyvit, 
wliieh had hided Ccr erer a 
jmr (Csp4. A- W OCl.) 
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The x-rays show abnormal transparency of the bones, which is 
apparently due to deficient calcification, but we have never observed 
any alteration m their outhne (Fig II, Plate I) Lastly, the nails 
become thin, bnttle and abnormally opaque, and they often show 
longitudmal grooves 

Babmski and Froment nghtly pomted out that the phenomena 
I have ]ust descnbed as accompanymg functional paralyses and 
contractures caused by minor m]unes to limbs were not hystencal, 
because they were not due to suggestion and were, mdeed, mcapable 
of bemg suggested, and because they could not be removed by direct 
psychotherapy Unfortunately Babmski and Froment went further, 
and concluded that the paralyses and contractures, which were 
associated with these non-hystencal phenomena, were therefore 
also non-hystencal and must be due to the same cause as the latter 
Although they were still uncertain as to their origin, they thought 
that the most hkely explanation was that both the paralysis and 
contracture and the associated phenomena were reflex m origin, 
and corresponded with the atrophy and contracture m the neigh- 
bourhood of diseased joints, which Vulpian and Charcot long ago 
descnbed as bemg due to reflex action 
We were, however, convmced that this explanation was mcorrect, 
and that the paralysis and contracture were hystencal, and the 
associated phenomena simply secondary to disuse Cases of con- 
tracture, m which all the signs descnbed by Babinsla and Fro- 
ment were present, occurred m the absence of any wound, so 
that a reflex ongm was excluded, their hystencal nature bemg 
subsequently proved by the cure which followed psychotherapy 
Babmski and Froment had found considerable difficulty m curmg 
paralyses and contractures of this nature by psychotherapy, which 
confirmed their opimon that they could not be hystencal But 
our expenence was more fortunate, and we did not see a smgle 
case m which psychotherapy failed to produce complete recovery. 
We had cases preeisely smular to every one of those of which photo- 
graphs were reproduced m then book on “ Hyst^ne-Pithiatisme et 
Troubles Nerveux d’Ordre R4flexe en Neurologie de Guerre ” The 
paralyses and contractures exactly fulfil the requirements necessary 
for a diagnosis of hystena, bemg produced by suggestion and bemg 
curable by psychotherapy The associated phenomena do not fulfil 
these requirements and are therefore not hystencal But they are 
none the less the direct result of the hystencal symptoms, for when 
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tie paraljme and contracture disappear witi psychotherapy they 
disappear with thenL The return of movement is always accom 
ptmed by an improvement in the circtilation and the limb regains 
lU nonnal colour and warmtlu The numbness and stiftneas of the 
jomta, however closely the latter may have simulated an orgamo 
condibon^ completely disappear As soon os the limb is used as 
much as it was formerly — which should occur immediately the 
first treatment a conclnded— and the arculation is consequently 
restored the supply of nourish 
ment becomes normal again and 
at the same time tbe active con 
tracbona of tbe muscles stimulate 
tb«r metaboliam so that they 
together with the soft parts, the 
hones gmd the nails, gradually 
letam to their ongmal condition. 

Fig. 12 ihowB very stiikuigly 
olumg, m th, n^rtubon of tho 

nau which foDows recovery Tbe raddee rwcrwy with paTcbo- 
™ m«d, short «x 

Weeks After the patient had been jw (Cape A- W GUL) 
ctired by payohotherapy from 

hyitencal paralysia which had lasted for over a year The new 
nail, which had grown since the cure of the paralysia, was m 
ereiy way nonnal the distal part of the nail which was white 
rough and thm m sharp contrast with the pmk, smooth and thicker 
proximal portion, is what was left of the nail prcBent before recovery 
took place Three weeks later the last trace of the abnormal nail 
had been replaced by healthy naiL 
Dla^osla 

The diagnoea of an hysterical oontraoture depends primarily upon 
the ULoompatibnity of the symptoms with the mpiry On careful 
examination it is generally at onoe clear that the exact form and 
fixtent of the oontracUiro and paralysia cannot poanbly be explained 
by the mjury inflicted upon the affected maHnlM or then nerve supply 
In some casea an mjuiy to a nerve appears to be responsible for 
eome of the paralysia preeent but it is often found that paralyns 
exteuda to muscles supplied by other nervea which could not Lave 
been injured. Moreover an injury to a nerve cannot account for 
pemitent spasm of the musolee it aiqipliee unfl still leee for that of 
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other muscles. Persistent muscular spasm resulting from pen- 
pheral mjunes is thus mvanably hystencal "When a part of the 
condition ib obviously hystencal, this should be cured, and an 
attempt made to cure the residual condition, however closely it 
may simulate the results of an orgamc lesion For the latter is 
often perpetuated as hystena, and recovery of function may take 
place before the disappearance of the accompanymg physical signs 
of orgamc disease, such as extreme muscular atrophy, loss of 
reaction to faradism, and abohtion of the deep reflexes I have 
already pomted out that vasomotor and trophic changes, which 
have m the past been regarded as conclusive evidence of orgamc 
disease, may be the result of disuse from hystencal paralysis, and 
that it IS most important to recogmse how impossible it is to dis- 
tmguish by simple mampulation the stiffness of ]omts due to orgamc 
changes m the surroundmg tissue from that due to local deficient 
circulation, qmte apart from any associjited muscular spasm For 
the diagnosis from localised tetanus, vide p 417 
Prophylaxis. 

If the modern teaching of Bntish orthopaedic surgeons were 
adopted there would be no hystencal contractures to treat In a 
statement issued on November 2nd, 1940, by the Bntish Orthopaedic 
Association and its Standmg Committee on Fractures it is laid 
down that “ active exercise and rehabflitation must begm on the 
day that active surgical treatment begms — that is, on the first 
day Some jomts may need to be immobihsed, but every other 
]omt IS actively exercised, and functional activity is thereby mam- 
tamed even m the unmobihsed region ” The statement was a 
reply to an editonal m a medical journal, m which it was said 
that “ there are three stages m the treatment of an mjury First 
comes the active surgical treatment with some penod of immobihsa- 
tion immediately after , then a stage m which massage and passive 
movement are the chief remedial features , lastly the stage of 
active exercise and graduated work” Such a view is, as the 
orthopsedic authonties wrote, “ a complete contradiction of the 
pnnciple of modem fracture treatment, which represents a survival 
of the obsolete practice of immobibsmg mjured bones, and then 
after several weeks or months discovermg for the first tune that 
jomts have become stiff ” This apphes equally well to aU 
mjunes to hmbs, mcludmg those m which no bone or jomt is 
mvolved Watson-Jones (1942) has recently pubhshed a descnp- 
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tion of the admirable rehabHitatKm service which has been available 
for the Royal Air Torce unce IWO According to Balne (1W2) 
in the great majority of hospitals the bad old methods are stiD 
in use Iambs are aubjected to prolonged immobiliaation and 
even if massage and exercises are prescribed no attempt is made 
to provide dafly medical snperviaion of inch remedial measures or 
to fifl the patient s day with a programme of planned exercises, 
occupational therapy and organised games directed towards the 
prevention of the disability with which he is threatened. As a 
result barely a week passes without the transfer to rehabilitation 
centres of the same dreary list of the products of excessive immobfl 
laation — stiff backs painful wnste and shouldetB flexion doformity 
of knees and that moet nngainly progeny of fractured tibia out 
of persistent plaster — namely plaster eqmnns 

Treatment 

In the last war we hod almort entaraly given np hypnotism m 
the treatment of hystencal conditions by the end of 1917 as onr 
tesuhs were nnoertajn, and we had seen so many pataeuta m whom 
prolonged tieatzaent by bypoons before admiamnn had proved rm 
availmg and had even given nse to new symptoma. T7e rarely 
used cuggestzon with the aid of electnoty except at the oomxoenc^ 
meut of treatment m some cases of fla^d paralyms, m which the 
contractions produced m the paralysed muscles by feradism power 
fully appeal to the patient s minH 

Our final method was to b^in with a full explanation of the 
Cause of the lymptoms m language suited to the patient ■ 
gence and degree of educabon, followed by persuasion and re-educa 
tiou combined m most caaes with manipulabcm, which doubtleo 
tots to Some extent by suggestion. A very important, but by no 
means eesenbal, preliminary is the creabou of a proper atmosphere 
of cure Direotly the pabent is admitted, the sister enoouiagea Inm 
to believe that ho will be cured as soon as the doctor has tnrtft to see 
hm and ihe » often helped by the spontaneoas efforts of other 
pabents In the ward, who have been rapidly cured of inTniTar symp- 
toms and tell hnn of their cure. The medical officer sees Tum aome 
hours later and after exammmg him and oommg to the oondoaion 
that the condition is hystenosl, he tells him as a matter of oouise 
that be will be cured the next day By the followmg mnmmg the 
pabent » folly oonvmoed that tha hoped for cure will fnlm place. 
As the medical offioet is equally coavmced that he will core the 
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patient, the two essentials for recovery are present. The nature of 
the actual treatment is really immatenal, but simple explanation, 
persuasion and re-education have the great advantage of making 
the patient take an active part in his own cure and remove any 
suspicion of charlatamsm from the proceedings 
The patient is made to imderstand that any treatment he has 
already received has prepared the way, so that nothing now remains 
but a properly directed effort on his part for complete recovery to 
take place He is made to watch the contraction of the muscles 
and the play of the tendons of the normal limb, and to attempt to 
imitate them in the affected one 

In some cases it is not even necessary to touch the patient, mere 
explanation and persuasion bemg sufficient to cause him to relax 
any spasm which may be present, and then to perform the vanous 
movements of the part with qmckly mcreasmg strength and rapidity 
In other cases the limb requires to be hghtly supported at first, 
but here agam no passive movements are employed In cases of 
this land the patient often expresses astonishment at the simphcity 
of the treatment, which succeeds m curmg him m a few nunutes, 
m spite of the fact that he has previously been given massage and 
electncity for months without any obvious result The explana- 
tion IS that now for the first time he is made to take an active 
part m the treatment — to use lus will-power, instead of aUowmg 
himself to become a passive agent m the hands of the masseuse 
A few physiotherapists reahsed the importance of active effort 
But I frequently saw a patient readmg a newspaper which he held 
with one hand, whilst his other hand was being massaged or treated 
with electncity, exactly as if it did not belong to him I very rarely 
saw a patient bemg encouraged throughout his massage or electncal 
treatment to take an active part m the proceedings As a matter 
of fact, neither electncity nor massage is of any use m these 
cases, although the massage and electrotherapeutic department of 
mihtary hospitals and command dep6ts were crowded with them 
Recovery should take place very rapidly, and then nothmg but 
the ordinary activity of everyday life is required to restore any 
residual weakness due to the muscular atrophy caused by prolonged 
disuse 

In many cases of severe contracture more active mampulation is 
required In our earher cases we often forcibly moved the hmb 
m the direction opposed to the normal action of the contracted 
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muficlee, however much the pabent might complain of pam the 
movementa bcmg repeated until complete relaxation and the 
power to perfonn voluntary movementa wore restored Wo subse- 
quently realised that the producbon of pam often produced a 
more or leas subconscioua reswtanoe to the treatment. We found 
that in every cf>*e it waa pos^le by explanation and persuasion 
to get the patient to relax hia moeo]^ oo that passive movements 
coi^ bo earned out with the production of Uttle or no pam, how 
ever powerful the spasm might bo. When little or no resistance 
to passive movementa persista, they should be comhmed with and 
finwlTy leplaoed by active movements until the condition of the 
limb 18 normal. 

When very great difficulty cs exponenood m getting the oontractod 
muscleo to relax, the limb should bo placed in bot water and the 
manipulationa earned out when the mronlation haa been artificially 
improved m this way Some relaxation olwayi occurs, becauae, 
aa I have already pointed out, the ngidity is m part the direct result 
of the dehoent blood-supply 

Passive movements are most effective if earned out by the 
medical officer hmiielf as ^e patieot is engaged m conversation 
the whole tune and made to take an active part m the movements 
from, a very early stage m the first sitting For this reason we 
never employed the meohftmoal appliances for performing paasive 
movementa, which became very popnlar dunng the last war 
Even when oonqilete relaxation of spasm has bew attained and 
the normal mavements have been restored to a hant^, the patient 
18 very apt to forget thia, and to oontinne to make the other hand 
do the work of both- After the oondrtaon has persistod for many 
months or even three or four years, it la only natural that this 
should be the caae at fast if he does not thmk about it, as he has 
become so unaooustomed to having two useful hands. It is, there- 
fore of the greateet nuportaao© to give the patient tome oooupation, 
such aa basket-malnug or toy making, wiuoh will neoeantate hia 
uamg both hands from the very day on which recovery oooua 
At Beale Hayne Hospital we found that the men enjoyed working 
at a pottery we mstrtuted better than anything else, and this had 
the desired effect of rapidly training them to use the liitnd which 
had provwualy been paralysed- At the same tuns the patient is 
instructed to be careful to use both for all ordinary purposes, 
such as dreasmg and feeding himself, and m the case of the nght 
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hand he should at once hegm to wnte with it again A musician 
should be encouraged to play his instrument 
Fmally, the patient should be taught to keep the hmb m the 
proper position by an effort of will, m order to restore the normal 
postural tone and postural length of the muscles, ^^^len the leg 
has been affected, it is necessary to give some re-education m 
wa lkin g for a few mmutes m order to overcome any tendency to 
hmp, due to the persistence of the abnormal postural length of 
the muscles mvolved m the contracture and of those which acted 
abnormally m order to compensate for the partial disabihty. Here 
again we never found any apparatus, such as Zander’s, necessary 
for the re-education of normal movements and restoration of full 
capacity The ordmary activity of everyday hfe is qmte sufficient, 
if the patient is made to understand that he must now use his hmb 
exactly as if he had never been mjured. 

The foUowmg case is a smgle example out of a very large number, 
showing how rapidly complete recovery occurs, even m very long- 
standmg cases m which all hope of cure had been given up 

Hysterical paralysis of the left deltoid of twenty months' duration, and 
hysterical contracture of the right biceps and triceps of nine months’ 
duration, cured tn a few minutes — ^Pte C , aged 28, was wounded super- 
ficially over the left shoulder and right elbow in August 1916 He 
was sent to England and was in. five different hospitals He was 
transferred to Seale Hayne Hospital on May 14th, 1918, with a diag- 
nosis of “ spasm of the right biceps ” His right elbow was rigid and 
flexed at slightly more than a right angle He was unable to abduct 
his left arm, the deltoid bemg quite flaccid The latter condition had 
evidently been given up as hopeless, as no mention of the paralysed 
left shoulder was made on his medical case-sheet He had twice had 
his right arm forcibly straightened under an amesthetic m other 
hospitals, but on each occasion the spasm had returned With explana- 
tion, mampulation and persuasion the resistance of the muscles of the 
right arm was overcome m a few mmutes and he was taught to move 
his left arm in every direction He was immediately put on farm work 
and physical drill, and both arms soon became quite strong He was 
discharged to duty on July 10th, 1918 (Captam S H Wilkmson ) 
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rheumatisii, sciatica, and hysterical postures 

AKD GAITS 

An ibnonnal pocturc and ga\t are frequently assumed by men 
suffering from back ache following minor Injunes andfibroeitis and 
from the various conditions which give ruo to sciatica. The posture 
and gait are those which have been instinctively found to cause 
least pam and to make walking as easy as possible m spite of any 
weakness which may bo present The injury or disease may bo 
quite trivial, and the posture and gait often persist long after ah 
pain sTid weakness have disappeared. The patient says he limps 
becaure of pain the truth u that he has pam because be bmps 
The attitude which gave relief when the original painful condition 
was present now causes pain, bocaose muscles which are normally 
httle used are caOed mto eontmuoas activity and quickly become 
fatigued while ligaments and other muscles are Batched. The 
abnormal postures generally disappear on lying down, although m 
the pre-hystenoal stage when the posture is protective they are 
maintamed m all positions Such cases may be very resistant to 
treatment but a combination of explanation persuasion and 
re-education eventually leads to recovery 

Sciatica 

Heaven help the unsuspecting Individasl who wanders mto ortho- 
pedic oat patients these days and admits having scittioa. (Anony 
moos surgeon, quoted by Campbell Qoldmg 1939 ) 

By smetica is meant pam in the distribution of the sciatio nerve 
It was formariy thought to bo almoet invariably caused by inflam 
mation of the penneural sheath and interstitial tusue of the ooiatio 
nerve except for a small number of cases of referred pam from 
disease of the hip jomt Later inflammation of the nerve roots 
was regarded sa equally ootumon. Many neurologistB still believe 
neuntiB and radiculitiB to be the most fr^uent cause, though the 
VHion of an inflamed and swollan soiatK) nerve bm never yet been 
granted to hu m an eyee (Symonda, 1943) flmoe Love of the 
Mayo Clinic m 1939 dfiooribed how protrusion of the nucleus 
pulpoeus of the fourth and fifth lumhor intervertehral disc causes 
sciatica by exerting pressure on the fifth himbar or first sacra] 
40 
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nerve root, aU neuro-surgeons and some neurologists consider this 
to be a common condition and true neuritis and radiculitis to bo 
rare Symonds (1942), for example, recently stated that his 
experience with Service patients has convinced him that this is by 
far the most frequent cause of sciatica But according to Good 
(1942) the pain in the vast majority of cases both in soldiers and 
civilians IS referred from disease of the quadratus lumborum, glutei 
and tensor fascias latse muscles , it very rarely arises in the roots 
or trunks of the sciatic nerve An Army Medical Bulletin jiublished 
in October 1942 also states that fibrositis is the commonest cause 
of sciatica 

The most recent theory concermng the pathogenesis of sciatica 
is that of an ex-president of the British Orthopaedic Association, 
who has expressed lus conviction that spinal arthritis is by far the 
commonest cause (Bankart, 1943) Like Good, he does not even 
mention intervertebral disc prolapse as a possible alternative He 
believes that the inflammation spreads from the jomts to the spinal 
nerves m the intervertebral foramina and so causes neuntis In 
his expenence most cases respond to heat, massage and exercises 
with or without manipulation, but persistent or recurrent pain calls 
for removal of the lateral intervertebral jomts, an operation which 
“ rarely, if ever, fails to cure the sciatica ” 

It IS difficult to reconcile these divergent views, but a review of 
some of the many forms of treatments, which have in turn been 
popular during the last fifty years, suggests the likely explanation 

The Treatment of Sciatica . 1901-43 

“ For immediate relief the deep injection of morphia over the 
nerve is the most effectual treatment Not infrequently we see 
suffenng which has been almost mtolerable thus removed, as by 
magic, withm a few nunutes ” (Fagge and Pye-Smith, 1901) 
After mentioning this treatment and also the mjection of chloro- 
form mto the nerve, Osier (1912) adds “ it is remarkable how 
promptly, m some cases, the injection of distiUed water wdl reheve 
the pam ” Osier also advised a trial of acupuncture “ the needle 
should be thrust deeply mto the most pamful spot for a distance of 
about two inches, and left for from fifteen to twenty minutes ” 
This treatment is stdl sometimes used Walshe (1941) writes that 
“ acupuncture of the nerve with a senes of specially designed 
needles is a useful and ancient remedy which acts by punctunng 
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tte ibeath of the nenc and allowing the escape of inflammatory 
exudation 

A popular treatment between 1920 and 1930 was injection mto the 
nerve tmnh of 50 to 80 ncm normal saline eolation the effect 
of this, according to Wilfred Hama (1926) was to cause it to swell 
up m an egg-shaped fonn separatmg the nerve bandies and bnratmg 
asunder lateralljr any adhesions that ha\ e been formed. Soon it 
became apparent that equally good reaulta wore obtained when 
the nerve root was missed and the salme solution was injected 
somewhere m its neighbourhood when there could be no question 
of breaking down adhesioua, 

I do not know who firat anggested snhatituting oxygen for aalme 
solution but this treatment was widely practised for a few yean 
Kirmier ‘Wilson in his Neurologjf (1940) ascribed tbe benefit which 
followed to the proviBiou of a sort of a\r cushion for the inflamed 
nerve a quaint vanation from the earlier notions about breaking 
down adhesions. 

In 1930 William Evans reported the results of treating forty 
cases of ‘ primary idiopathio, essential sciatica by the intra 
sacral mjection of about 80 c.an. of fluid into the epidural space. 
As normal salme solution was as effective as novocaine and as pam 
was often experienced in the course of the nerve dunng the mjec 
turn, it was presumed that it acted by stretching the nerve roots 
and this was found to occur by expenment on the cadaver Com 
plete rehef was obtained m 60 per cent of cases unH considerable 
benefit m 13 per cent For a time this method was widely used, 
but as it was more difficult to carry out without being any more 
effective it was gradually replaced to a great extent by the older 
methods of injecting m or near the narve trunk. 

Good (1942) believing that the ongm of the pam m sciatica is 
almoet always mueoular states that be obtained permanent rehef 
almost instantaneously by injecting procaine mto each myalgic 
area m all but one of sixty five cases, the one exception h emg 
not unnaturally assumed to be a malingerer In stj ilnng contrast 
witb the permanent results nlaimed by Good, Hyndman, Stomdar 
and WoDon, who were apparently unaware of his work, pubbshed 
reaults which seem to prove that his fuoceos most have been the 
result of suggestion and of nothing else. Out of the fog of ignor 
anoe which, has hung for so long over the subject they wrote it 
has become clear that all oases are due either to direct pressure by 
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a liormated intervortebral disc ot to a roflox neuralgia from a small, 
well localised painful area in the fibrous tissue of the lower part 
of the back Apparently every case of disc pressure was subjected 
to operation, as there is no mention of any alternative treatment, 
and the possibility of spontaneous recovery ivith rest is not men- 
tioned In the fibrositic cases injection of procaine into the tender 
focus completely abolished both local and radiating pain “ The 
patient was warned that with the wearing off of the procaine effect in 
from several hours to several dags the pain, both local and radiating, 
would return worse than ever Having engoyed a brief spell of complete 
relief, he Iceenly resented the return of his complaint ” Treatment 
by immobilisation (traction, plaster, brace, cast and occasionally 
operative), hot packs, massage, cathartics and aspinn then led to 
gradual recovery 

Soldiers are oven more easily suggestible than ordinary people, 
so that when they are sent to “ the man who cures sciatica ” they 
have their minds well prepared for his particular form of suggestion 
therapy As Good finds myalgic points in 100 per cent of soldiers 
mth sciatica it is obvious that ho must produce them by uncon- 
scious suggestion in at least 60 per cent — a minimum estimate of 
the proportion caused by pressure on the roots or inflammation of 
the trunk of the sciatic nerve Havmg suggested a myalgic point 
it 18 immatenal how he suggests it away, and an injection of novo- 
caine is as good a method as any other, although no doubt an 
injection of morphia, salme solution, air or nothing at all would 
do equally well so long as there is a pnck, as with thC older forms 
of unconscious suggestion therapy by injection into or near the 
trunk or roots of the sciatic nerve It is inconceivable that the 
analgesic effect of novocame could have any direct action, because 
the anaesthesia it produces is very evanescent, as Hyndman and his 
colleagues’ patients found to their cost, and it could not influence 
the inflammation or other changes m the tissues which are supposed 
to produce the myalgic spots The whole story is remmiscont of 
Babinsla’s method of curing hystencal paralysis He had proved 
by a long series of investigations that hysterical anaisthesia is 
always the result of unconscious suggestion by the observer, and 
had no difficulty in inducing cutaneous anaesthesia in the par- 
alysed limb by gross suggestion He then cured the hysterical 
anaesthesia by painful faradism, at the same time suggesting that 
the associated paralysis would disappear, which it invanably did 
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Hugh \rmgfield, who had a great reputation for hiB euocesa as 
a hypnotist about Urenty &\e yeota ago invented a treatment of 
sciatica, a description of irhich was published m 1917 by Sainabury 
as Wingfield was too modest to do so h imse l f The treatment 
consisted of painting the skin over the coqim of the sciatio nerve 
with fuming hydrochloric acid , the skin was left uncovered till 
the fluid had completely evaporated. Although it would burn 
a bole m linen, it product little or no imtation of the skin, so did 
not act by counter imtation Win^eld obtained uniformly satis- 
factory resulta, even m the most chronic cases, and Sainsbury was 
rW> much impressed with its \*alue, I used it a number of times 
myself there was no doubt that it often led to the rapid 
disappearance of the pain. The fumes were so unpleasant that 
one had to protect one a eyes and noee during the application, and 
I have httle doubt that the psychological efleot of having the faming 
fluid applied to the painful area was the cause of the success of 
the tieatoent 

The Rational Treatment of Sciatica 
Cmhans engaged m hard mannal labour and soldieis ought to 
be peiticularly easy to cure because they are unable to carry cm 
with their duties fnm the fleet day of the attack and so seek medical 
help at the eaiheet poesiblo momeait just when treatment by rest 
gives the best resulta. Rest m bed from the onset of symptoms 
leads to rapid improrement and often to complete recovery m two 
three or four weeks. Complete inunobiliaation by splint or plaster 
ts not often required as the patient keeps suffioentiy quiet arkd is 
fer more comfortable if aflowed to choose ha position oriA vary it 
shglrtly from tune to tune But m sever© cases, as I first reiom 
mended thirty years ago immobilisstion by means of a 
■pica should be earned out In Byrnonds s (194S) oipenanoe this 
IS more succeesful m such cases than any other treatment The 
patient shonid throughout be encouraged to expect rapid recovery 
sufficiently oompleto to allow a retain to full duty withm a fort- 
night of getting Up It will then be unnecessary to employ any 
of the forms of su^eetion hitherto m use — mjection mto the nerve 
by the neurologist, the intervertebral space by the expert or as 
near the nerve as he can get by the lees expert, mto the myalgio 
•pot* by those who believe in thwm, manipnlation or a plaster 
otse by two nvel schools of orthopsedio surgeons, removal of 
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herniated intervertebral disc by the neuro-surgeon and of the 
lateral intervertebral joints by Bankhart, or the apphcation of 
fuming hydrochloric acid by the magician Complete rest should 
be maintained until there has been no spontaneous pain for five 
days The patient should then bo given active movements in bed 
and should be allowed up a day or two later At the same time 
any abnormality in Ins posture on standing and in his gait on 
walkmg should be promptly corrected by explanation, persuasion 
and re-education With such treatment very few patients wiU be 
imable to return to full duty within two months from the onset 
of symptoms Without the simple psychotherapy involved in 
promotmg the expectation of rapid recovery followed by rapid 
rehabilitation there is a great tendency for the pain and disability 
with the abnormal gait and posture to be perpetuated and exagger- 
ated as an hysterical symptom Tins is especially likely to occur in 
the Services, where a man may subconsciously see in his illness a way 
of escape from an uncongenial life to the comparative comfort and 
safety of home, and among cmhan manual workers, who sub- 
consciously see in it a holiday and possible financial benefit 
Hystencal sciatica, with the associated hysterical posture and gait, 
may last for weeks or months untd it is ultimately cured by the 
gross suggestion, unwittmgly given by the believers in the various 
forms of treatment I have abeady discussed, helped in the soldier 
by discharge from the Army and in the ciAuhan worker by a 
successful claim for compensation It can also be cured by simple 
psychotherapy m the form of explanation, persuasion and re- 
education when its hysterical nature is recognised — often with great 
rapidity, even m very long-standmg cases, as we foimd in the many 
cases of the kmd in soldiers which we treated at Seale Hayne 
Hospital durmg the last war 

It is important to remember that a diminished or lost ankle- 
jerk and wasting may persist long after the complete disappearance 
of active disease Their presence does not therefore indicate that 
persistent pam is due to organic disease, although it shows that 
orgamc disease must have at one time been present 

The few patients who do not get well after a month of complete 
rest m bed are among those who give a history and show physical 
signs of root pressure A further penod of rest may stdl lead to 
recovery, but if there has been httle or no improvement they should 
be referred to a neuro-surgeon, who will cure them by removal of the 
herniated mtervertebral disc Pennybacker (1942, 1943), who has 
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verified the lesion at operation m about 160 ca«e m the post three 
wru^ a liwlf years, believes that the cbnical lyodrome of prolapsed disc 
IS snffiaently charactenstio for a diagnosis to be made withont 
recontae to bpiodol mjections which may set np a tronhleaome 
imtant reaction m the theca. AD c as e s are probably traumatic in 
ongin, but the mjury may be trivial and no more than a strain. 
This IS foDowod by low track pain often diagnosed as lumbago 
which may be severe or nothing more than slight discomfort The 
incident is often forgotten *nd not related by the patient to the 
subsequent sciatica, anrl, aa Penbybacker points out even m cases 
in which the saatica follows closely on the lumbago the memory 
of the latter may be swamped m tbe more severe existing sciatica 
pfliTi Symonda is oonMnced that so far os Service patients are 
concerned operation, even m the best hands, has pro^■ed so unsuo- 
ce safu l m getting men back to duty that a prolonged period of 
immobihty should be advised, and when this fails to render a man 
fit for duty within a reasonable tune he should be mvahdad. On 
the other hand from my limited expenence 1 have no doubt that 
m severe cases, in which complete rest has failed to cure the results 
of operation are remarkable as the patient obtains immediate 
relief from pain and is soon able to return to full activity 

Tbe Bent Back of Soldiers 

A Boldiw waJkmg slowly and pauiftiBy with the aid of two stioki, 
bending fiur forward, his arms and legs often wbalnng with the 
effort, waa a common Eight m the latter part of the last war TTin ngb 
a large literature grew up around him m France, where authors 
vied with each other m mvantmg new rmn-ww for bim, Buch as 
jiheaiuTe veri&roie camjiocormte {ttdfBrxto I fold) (Souques and 
inie Eoeanoff-Saloff) compto-rocAu (Laignel Lavaatoo >T>d Cour 
bon) and spondylota <n\ialg\qu« (Sicard) it received comparatively 
little attention m Knglund. This might have been regarded as a 
matter for congratolatKm were it not for the fact that the true 
nature of the condition was rarefy recognised, with the result 
that many men who should have been oured m a few mmutea 
with psyuhotherapy drifted from one hospital to another wore 
treated with electncnty and massage, spent many weeks under 
gomg hydrotherapy at vanous spas, and ended by bemg mvalided 
from the Army aa totally incapacitated and convmood from the 
failare of treatment whilst m the Army that tlim* incapacity 
would be permanent. ConsideEable ftT pwwvn^ convinced me that 
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the bent back of soldiers, however vanable its fetiology, was con- 
stant in its pathology, being always hystencal in nature and conse- 
quently always curable by psychotherapy (Hurst, 1918) 
iEtiology. 

The most common cause was a blow on the back, from the ex- 
plosion of a shell hurlmg a man against the side of a trench or 
causmg the parapet to fall on him, or from some accident which 
might equally well have occurred m civil hfe, such as being jammed 
agamst a wall by a lorry Occasionally a wound was present, but 
this was always superficial, the spine itself having escaped A 
history of “ muscular rheumatism ” was obtained almost as fre- 
quently, pam in the back havmg followed exposure to cold and 
damp, generally m the trenches, but occasionally at the base or 
even in Enghsh camps In a typical case seen in February 194:1, 
the condition had developed soon after an attack of mild gonococcal 
arthntis of one ankle The ngid bent back had been present for 
three months and was thought to be the result of ankylosmg 
spondyhtis, possibly of gonococcal ongm The day after its 
hystencal nature was recognised the patient was persuaded to 
move it freely and a few days later he bicycled fifteen mdes At 
the end of a fortmght he returned to duty Photographs of a 
typical case were shown at the 194:1 meetmg of the Association of 
Bntish Physicians as an example of “ pseudo-spondyhtis ankylo- 
poietica ” No abnormahty had been found to account for the 
posture, and it was assumed that it was a result of lesions resultmg 
from mtrogen emboh formed whilst workmg m caissons at high pres- 
sure It was added that there was no evidence of any hystencal 
factor — ^but the posture itself was sufficient evidence of hystena 
Several of our patients appeared to have been predisposed by havmg 
always walked with a shght stoop or havmg had previous attacks of 
lumbago The father of a boy I saw at Ijemnos was a “ martyr to 
rheumatism ” and walked with a bent back, but this probably 
predisposed him more by the mental association than by any 
inhented physical condition 
Pathogenesis. 

The one factor common to all cases is pam m the back, which 
IS reheved by bendmg far forward {spondylose antalgique) The 
patient finds he can stand and walk with some degree of comfort 
only m this position, and at first he generally hes m bed curled 
on his side After a tune the pain caused by the blow on the 
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bftck the rheorcuitiam or other oiating cause d im i ru shea or dis- 
appears. The potient can now often rest comfortahly ^ying flat 
on his bacl^ but ho continues to stand or walk m the aomo bent 
position. He does not realise that this poeturo was ongmally 
adopted voluntarily m order to roEevo hia pom and he regards 
both the posture and the pain as direct and independent results 
of the injury or disease which they followed The pain has gone, 
but the posture adopted with the object of rehevmg it remains. 
Unfortunately the medical officer frequently makes the same 
mistake as the patient and preftcnbes treotment with diathermy 
radiant heat whidpool baths massage or other elaborate method 
in some institute for physiotherapy with the result that the notion 
of tenons disease is still farther impressed upon the patient s mmd, 
the original auto-suggestion being thus romforoed by hetero- 
suggestion. How httle benefit followB such treatment unless it is 
given as a farm of soggeetion is proved by the fact that the Bath 
physiaans, with whom I discussed the question m 1918, told mo 
that they did not know of a single eoldieT with a bent back who 
was cur^ by treatment at Bath. 

Nnmerous mvestigations with the z rays showed that there was 
no orgamc ipmal lenon, even m those eases which followed a 
severe hkm on the back. In several cases the radiologist had 
reported a doubtful ” spmal deformity fracture, or other patho- 
logical condition, which further examination and the course of 
the disease proved to be non-onstent. But the patient often 
saw the report, with the result that the difficulties in the wav of 
sucoeesful psychotherapy were much increaaed- 

The bnusmg which follows an injury and the fibroeitis which is 
the baaa of so-called trmaonlar dieumatam, myalgia, and lomhago 
are true orgamo Wous, but they quicUy disappear and the condi 
taMi which persists for weeks or months afterwards is entirely 
hyvtencaL 

The patient generally complains of more or less pom m 
hu back but, though vary prone to exaggerate his symptoms, 
he is generaliy ready to admit that the pam is severe 
than it was at the onset of his TTfiatever part of it is 

genome n probably the result of constantly stretching the mpU 
muscles and ligaments of the spine, which in normal mdividnals 
a bent for a few minute* at the most instead of for the greater part 
of each day That this is true is ahown by the immediate improve- 
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mcnt or dtsappearanco of the pom wbfn tbo patient is tangHt to 
asiranie a correct attitude 
Sjrmptoms and Diagnosis 

The appearance of the patient is so chaiactenstic that the diag 
Dosis IS at once obnous, as there is no organic condition which 
m any way rescmhles it except senile osteo-arthntis of the spme, 
which never affects men of nuhtaiy age. Moreover the position 
aasnmed m the latter is the same whether the patient he* down 
or stands whereas the bent bad. of soldiers almost mvanably 
disappears entirely or almost entrrely on lymg down. In one case 
I was able to persuade the patient whilst lymg lupme to arch his 
back Buffiaentty to make rt possible for him to support himself on 
his heels and head although he could only stand and walk with 
hij back ngidly bent for forward. Other disease# of the vertebra 
are excloded by the absence of tenderness over the spme though 
the muscle# may be seositiTe to pressure. French wnters described 
m detail the folds which are observed ro the skin of the abdomen 
and back of the neck, bat these do not differ m any way from 
those which develop when a normal mdindual acts the pext of a 
very old man — bending forward and throwing his head back so 
that he can took straight ahead 

In the large majority of cases uncompheated kyphosis is present, 
but we also saw cases of lordosis akoliosa, and of combined kyphoeis 
skoboSM of wmiLtr nri jTm. 

Combxned icypitotu and ihTfcoru of fuen/y monXAs dimUion cured by 
rr^dwnfioa tn an fiour and a half — Pte D^ aged 30 with orer two 
years temce was digging a trench m April 1917 when he felt eome- 
thmg give " m his back, Pam dorelop^ and hu back became bent. 
He earned on until June 1917 when be was partly boned by a shell 
He was sent to the base where ho rematned until July when he was 
transferred to England for discharge On admission there was a 
lateral curvature of the spine to the left m the dorsal region and to 
the nght m the lumbar region with corresponding prommence of the 
left shoulder and nght hip my uiarked iordo^ was preeent 
(Fig 13 (top)) Ho tway^ violently backwards and forwards when 
standing with his feet tocher The faulty poeition disappeared on 
lymg down and wmi easfly corrected by manipuIatKia on standing 
After an hour and a half s re-education he had no further dlffenilty m 
keeping his spme m a position free from ourratnre both when standing 
and walking (Fig 13 (hottom)) and was dtfcharged from hospital a 
fortnight Uter (Captam G McGregor ) 

In one case, m which recovery followed treatment by persuasion 
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under Captain C H Ripman, the kyphosis was associated with 
curvature in a horizontal plane, the shoulders being thrown far 
forward, an appearance of severe pigeon-breast resulting 

Hysterical kyphosis associated mth curvature tn a horizontal plane — 
Pte B was wounded on March 2l8t, 1918 On admission m August 
he had a superficial scar, three inches long, running diagonally across 
his back opposite the third dorsal vertebra He showed extreme 
kyphosis, which produced two deep horizontal folds across his epigas- 
trium, below which the abdomen was round and promment His chest 
was also hollow from side to side, with very marked prominence of the 
pomts of his shoulders He breathed very badly, with no abdommal 
movement and very little expansion of the lower part of his thorax 
He looked so pigeon-breasted that the deformity had been regarded 
as orgamc, though ho himself said none was present until he was 
wounded The curvature did not disappear on lymg down With 
persuasion his body was gradually straightened out, his shoulders being 
pressed back until both the kyphosis and the sido-to-sidc curvature, 
together with the hollowmg of his chest, had disappeared After 
prolonged persuasion ho was able to move freely, and the depression 
of his epigastrium and the prommonce of his abdomen with the hori- 
zontal furrows across his epigastnum disappeared Three weeks later, 
bemg qmte fit, he was sent back to duty 

In the following case, under Lieut S H Wilkinson, lordosis 
mstead of kyphosis followed bunal The patient’s posture and 
gait closely simulated that of pseudo-hypertrophic muscular 
dystrophy 

A case of pseudo-pseudo-hypertrophic paralysis cured by persuasion 
after lasting for ten months — Efmn P , aged 20, had had six months’ 
active service m France, when he was buried by a shell m September 
1917 He was not dug out until four hours had elapsed He felt none 
the worse for it, except for a slight pam m the back, but he was sent 
to hospital the foUowmg day with a diagnosis of trench feet, his feet 
bemg very blue and cold He was kept in bed for a month and then 
transferred as a cot case to a hospital m England, where he remamed 
for two months He was kept m bed the whole time, the only treat- 
ment given bemg for his feet He was then sent to an auxiliary hos- 
pital At the end of a week he was allowed out of bed for the first 
time, when he found that he could walk only with difficulty In spite 
of treatment with electricity and massage his gait became more and 
more difficult. He was transferred to Seale Hayne Hospital on July 
16, 1918 On admission he presented many of the characteristics of 
pseudo-hypertrophic muscular paralysis His gait was waddling, very 
marked lordosis was present, he was unable to bend forward, sit or be 
down without help, and if he lay flat on his back he was unable to 
get up As there was no atrophy of any of his muscles and no family 
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of panlyHU it wit recognised thAt the condition waa hystonoal 
After oontinnonfl tToatment for two boors bj persnaaion he bed 
greatlj unproved^ and with farther pcmanon during the following 
three dayi he completelj recorered. 

In some especially when the exntmg cause is a blow on 
the back, the gait is stiff each stop reqmnng a great effort, and 
a generalised tremor may bo present, the patient sweats eioeaaively 
and has an annooi and haggard expression. 

Treatment 

ATI forms of trea tment except psychotherapy are naelees. Thus 
electncrty nnhuta employed as a means of suggestion, massage, 
anil fixation m a plaster jacket after straightening the spine under 
an anesthetic, as recommended by certain French wnters can 
do only harm hy firing the idea of disease BtiH more firmly m the 
patient s mind. 

Any form of psyohother^iy Is Uh^ly to be efficaoiona. I hypno- 
tised my first patient, a nineteen year-old sokber whoee back had 
been b^t for two months after rhemnabsm oontraoted at GaBi 
poh. He walked qmte erect whilst hypnotised, and I woke bun 
op whilst he was s^ waUcmg. Thou^ it had been arranged for 
1^ to embark for En gland the next ^y be asked to be allowed 
to stay at Ijcmnoa, as he was now cored, and a week later he re- 
turned to the Femnsula at his own request. In spite of this snooees 
we did not agam employ hypnotism m such oases, as we preferred 
to use aunpler methods, whwh were just as effective. We explamed 
to the patient how tiie poatioa he assumed on standing and walking 
was simply a bad habit, contracted when the ongmally eevore 
pam m his back oould only be reheved by bending forward. He 
was made to realise that the fisot that he oould lie down with his 
back stm^t proved that there was nothing eenous the matter 
with hii spme, and that be would m fact loee such pam as he had 
an standing if be were to relax his muscles and stand erect. He 
stood with hii back to a wall with his beels touching it, and ha 
Bhoalders were then gently but firmly and porsatently pushed back 
tin they also touched the walL He was told that the pam he felt 
whilst tha was bemg done would disappear directly he was erect 
and the lees reeatanoe he offered the qmcker he wimld be cured. 
In meet oases relaxation rapidly followed and m a few mmutos 
he found he oould stand erect without support. He was then 
taught to walk m the same posture and recovery was complete. 
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A discharged soldier was cured in this way in a quarter of an hour 
without admitting him to hospital , he was to return to his home 
m Austraha a few days later, and the condition had existed for 
eleven months m spite of all kmds of treatment 
In the foUowmg exceptional case simple psychotherapy failed, 
but a tnck resulted m a dramatic recovery, 

A man, aged 31, who had always stooped shghtly and had sufEercd 
from lumbago for twelve years, developed a very severe degree of 
kyphosis (Fig 14 (o)) as a result of fallmg out of a buggy whilst home 
on leave He was treated by massage, blistermg, and immobilisation 
for two and a half months and then by thermal baths and massage 
for two months at Bath without any benefit After this he was 
admitted to Seale Hayne Hospital, but resisted our ordmary methods 
of treatment by persuasion and re-education for five weeks He 
refused to beheve that his condition was curable, and disciplinary 
measures only rendered him more resistant to treatment I therefore 
had a board made with a foot-piece fibred at right angles to its lower 
end He lay flat on the board with his feet on the foot-piece without 
diflBculty, as he had all along been able to he down with his spine fully 
extended The upper end of the board was then very slowly raised, 
the lower end restmg on the floor (Fig 14 (b)) He was encouraged 
to remam lymg on the board with his muscles relaxed and his arms 
lying loosely by his sides The upper end of the board was raised 
higher and higher until at length the board was perpendicular and the 
foot-piece was restmg on the floor As he did not alter his position 
m relation to the board, he was now standmg qmte erect, so was told 
to walk oflt the foot-piece, which he proceeded to do without bendmg 
his back (Fig 14 (c)), and he was debghted to find that at last he was 
cured There was no relapse, and the cure of his physical condition 
was immediately followed by a complete change m his mental outlook 
Instead of bemg morose, depressed and disagreeable, he became cheer- 
ful, happy and grateful for all that had been done for kim 
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CHAPTER VI 

HYSTERICAL TREMOR 


Hyitcncal tremor u nmn ng the oommonoet of war nourosea. It 
b generally coarae in character and may aimnlate the tremor of 
panlyBU agitans or aolerosis. It may affect the rrhole 

body or bo limited to the head« jaw one ode of the body, both 
timi or both l^s, or a emgle Innb It ts generally moreased when 
any effort la made, and an mtention tremor ” may develop owmg 
to the patient a fear of micnng an object he la told to tonch. It 
may foBow severe emobonal atrain, whether the patient has been 
aotnally blown up by the ezpkiaion of a shell or not. It u often 
isaocuted with an expression of terror and other emotional mam 
feetatMns, inch as excemve sweating tachycardia, and vasomotor 
matabOity The emotional factor is well seen by the constant 
aggravation of the tremor by exiatement and by Hidden noises, 
nuh u the slamming of a door or thonder which remind the patient 
of giin4re. An air raid always censes an aente exacerbataon of 
lymptomi. 

In the fiat throe years of the war of 1914-18 the tremor was 
geoerally regarded as doe to some organic change m the central 
nsrvcas system caosed by emotional shock and by oononsaion 
when it followed the explosion of a shell m the immediate neigh 
bonrhood. Psychotherapy completely failed m the hanfU of those 
like Meige m France and Opponheim m Germany who held these 
▼lewi, md they therefore behoved the prognooi was very 
senons 

At first, like Meige, wo regarded psychotherapy ta- almost withont 
infloeiioe on tremor Bntwelaterfonndthatmthemajontyofcases 
it was as amenable to boatznent as any other hystenoal symptoms 
even if jt had persieted for many montha. 

Tremor is always aaeociated with more or leas rigidity of the 
affected part, a condition of jiaid tr^muUaUa reenhmg We fbnnd 
that directly this ngidity was overoome by persuasion und re-ednca 
tion the tremor disappeared, just aa it disappeaa when relaxabon 
ooours during sleep or under deep hypnosis. By ^rTpIftimrig tTim 
to the p ab en t and at the sarne tame gently robbing affected 
muscles, and then performing pseacve nurvementx ftn<^ tyinnig th* 
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hmb or the head and rolhng it from side to side, complete relaxation 
IS gradually produced, the tremor disappearmg pan passu In 
many cases of severe tremor of the head both the ngidity and the 
tremor can be caused to disappear m a few mmutes , it rarely 
persists for more than an hour if the treatment is contmued In 
severe cases associated with great exhaustion it is wise to keep 
the patient qmetly m bed for two or three days And to give him 
ten grams of bromide three tunes a day before commencmg active 
treatment But he should be promised, even at this early stage, 
that as soon as he has had a short rest steps will be taken to cure 
him There is often a tendency to a shght recurrence with excite- 
ment, but this can be easily controlled, and complete recovery 
nearly always takes place withm a week We watehed numerous 
cases for weeks or even months after their recovery, they were 
able to do hard work on the farm without any return of symptoms 
One patient with very severe side-to-side tremor of the head, who 
was cured m this Way, drove the hospital motor-car for three months 
without the shghtest sign of relapse, and another was employed as 
barber 

Tremor m soldiers, bemg thus curable by persuasion and re- 
education, must clearly be hystencal At the onset it represents 
one of the physical results of painful emotions, but when it con- 
tmues after the emotion has disappeared it is purely hystencal 

Although primarily the emotion gives nse to the tremor, there 
IS no doubt that the persistence of tremor helps to perpetuate the 
patient’s anxiety neurosis and renders him miserable, lachrymose, 
and abnormally easily frightened This is proved by the fact that 
the cure of the tremor immediately results m the expression of 
terror and depression disappeanng from the patient’s face At the 
same time his outlook on life becomes completely altered In severe 
cases, m which a history is unobtainable from the patient owmg 
to the seventy of the tremor and the associated stammenng, which 
are greatly aggravated directly he is spoken to, the cure of the 
tremor and stammenng results m the patient bemg able to give a 
good account of hi m self without any emotional accompaniment 
From a considerable expenence of both methods we concluded that 
better results were obtamed by attacking the physical accompam- 
ment of the emotions first, instead of trymg to deal with the 
emotional factor whilst the tremor was stdl present In numerous 
cases the cure of the physical symptoms resulted m immediate 


irmERTCAL TREMOR 


C3 


recovery Crom very trying anxiety symptoms, which thus required 
no direct treatment at alL 

The hysterical stammer which frequently accompanies hystencal 
tremor is doe to a timWtr JixUi trAnuianU of the mnsdee oonooEDcd 
m speech, and can be rapidly cured by aimilar means {vtde p 69) 

RErEBZHOE 

Meige U (1916) Rev Neur , 33, 201 
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lim V) or the head and rolhng it from side to side, complete relaxation 
18 gradually produced, the tremor disappearmg pan passu In 
many cases of severe tremor of the head both the ngidity and the 
tremor can be caused to disappear m a few mmutes , it rarely 
persists for more than an hour if the treatment is contmued In 
severe cases associated with great exhaustion it is wise to keep 
the patient qmetly m bed for two or three days and to give him 
ten grains of bromide three times a day before commencmg active 
treatment But he should be promised, even at tlus early stage, 
that as soon as he has had a short rest steps will be taken to cure 
him There is often a tendency to a shght recurrence with excite- 
ment, but this can be easily controlled, and complete recovery 
nearly always takes place withm a week We watched numerous 
cases for weeks or even months after their recovery , they were 
able to do hard work on the farm without any return of symptoms. 
One patient with very severe side-to-side tremor of the head, who 
was cured m this way, drove the hospital motor-car for three months 
without the shghtest sign of relapse, and another was employed as 
barber 

Tremor m soldiers, being thus curable by persuasion and re- 
education, must clearly be hystencal At the onset it represents 
one of the physical results of painful emotions, but when it con- 
tinues after the emotion has disappeared it is purely hysterical 

Although pnmanly the emotion gives rise to the tremor, there 
IS no doubt that the persistence of tremor helps to perpetuate the 
patient’s anxiety neurosis and renders him miserable, lachrymose, 
and abnormally easily frightened This is proved by the fact that 
the cure of the tremor immediately results m the expression of 
terror and depression disappearmg from the patient’s face At the 
same time his outlook on life becomes completely altered In severe 
cases, m which a history is unobtamable from the patient owmg 
to the seventy of the tremor and the associated stammermg, which 
are greatly aggravated directly he is spoken to, the cure of the 
tremor and stammermg results m the patient bemg able to give a 
good account of himself without any emotional accompaniment 
From a considerable expenence of both methods we concluded that 
better results were obtamed by attackmg the physical accompani- 
ment of the emotions first, instead of trymg to deal with the 
emotional factor whilst the tremor was still present In numerous 
cases the cure of the physical symptoms resulted in immediate 
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hysterioal fits 

thfl he slept bcdlj had occaunonal fits, and remained very nervotia. 
He was sent home for “ debility ” m ^ptember 1916 ana waa dis- 
chaqged to duty in December He six fita m the firat "week after 
t Btnj nmg to Frtnoe three in hospital there two on the boot, and 
between twx> and four on each of the firat fonr days after odmiamon. 
He had never passed urine or bitten hk ton^e in a fit bat the deacnp< 
tiem eoanded uke tme epfiepsy and was the diagnosis made by 
a H 0 m France who h^ aeen him have one. As at that time I had 
not Been a aiogle case of epQepsy resaltmg from the war wrthont actual 
inpiiy or a personal or lamuy lustory of the disease I doubted the 
*^**CTV^ I therefore hypnotised him suggested he would have 
a fit he at once had one and though veiy smiiTar to true epilepsy 
the plantar reflexes remained flexor instead of extenaor I told nun 
tins would be hia last fit and be had no more except on February 16tb 
and 17th when I talked to him about returning to duty Thu was In 
■tnkmg contrast to tbd absence of any effect with bromide, which be 
had in France and darmg the first fonr daya after odmiamonu 

Dla^ootU 

The di^Dosta of hystencal from true epileptao fits has goneraXly 
to be inade from t^ patients own account of hu attacks. A 
history of mvohmtaiy miotontioii and mnoh lees fireqoently mvol 
tmtity dafecakon, or of mjaiy to the tongue oanaed by bihng, are 
the only definite pomts suggesting true epilepsy which can bo 
obtained from the patient himself, and these are inconoloatve 
cioept when a visible mjory to tie tongue is present. A man 
safely if ever has an hyvtenool fit when he is by hims<jlf but he 
nity have one darmg sleep aa a result of a vivid nightmare. If his 
oompanioiiB say that he has sfcro ggle d with tb^m or clutched at 
objects near htm , the fits are oeiuinly hysterical, but m many 
cues h n nnpoesible to commnrucate with tboee who have neon 
him m a fit. Even when the medical officer is fartunate mo ngb 
to bo present dopng one, it is much lees easy to come to a definite 
oonehuton than is generally snppoeed. I have seen several oaaee, 
* mwhlrh ft diagnnms of tmfl epdepay made nMxr fT pmrniitATirMiit 

before admisBion has been proved by sobeeqnont events to be 
OToneons. The only signs which can be regarded aa oonohiaivo 
ovidence against hystena are definite cyanccs, oomplste loes of 
ooiijonctival and oomeal re fl e x es, loss of the pupiHar reaction to 
fi^it, and, most oonolnsive of all, an exteneor plantar reflex. The 
jdantar reflex shonld be tested in every oaae as soon as the oonvnl 
aions have oeeaed and before oonaoiaumem has retamod. Unfor- 
timately a flexor reflex do« not definitely mrrlnAf, true epilepey 
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HYSTERICAL FITS 


AEtiology. 

Hystencal fits are much more common m soldiers than might 
have been expected from their ranty among men m civil hfe 
The idea of convulsions may be already present m the man’s 
mmd, if he has previously suffered from true epilepsy or if he 
has been the witness of convulsions m some near relation , horror 
or fnght may then suggest an attack Such a history may arouse 
the suspicion that the fits are genuinely epileptic and not the result 
of suggestion, as strong emotions may be the excitmg cause of a 
fit m epileptics But if a descnption of the fit is obtamable, or if 
subsequent spontaneous or mduced attacks are witnessed, then: 
hystencal nature becomes clear 

Hystencal fits tn a man who had had convulsions as a child — A New 
Zealand soldier was rendered imconscious for a few rmnutes by con- 
cussion from a high-explosive shell He had had a few fits after fall- 
mg on his head when eight years old, and the subconscious recollection 
of this probably led to the occurrence of hystencal convulsions at 
least once and generally several tunes a day He was subsequently 
hypnotised and recovery was suggested, with the result that the fits 
immediately ceased and did not recur 

Hystencal fits following horror suggested by seeing a man with convul- 
sions — ^An officer and his servant were blown up by a shell The 
servant did not lose consciousness and ran to fetch a stretcher On 
his return, the officer, to whom he was greatly attached, made a few 
convulsive movements and then died He immediately had a fit, and 
m the followmg two months he had eleven more They ceased com- 
pletely after their origm and nature had been explamed to him 

In rare cases there is no apparent reason why convulsions 
rather than some other hystencal symptom should develop 

Hystencal fits reproduced and cured by hypnotic suggestion — ^Pte R , 
aged 27, a typical “ martial misfit,” who had been a professional smger 
and subsequently a valet m pnvate life, ]omed the Army m July 1915 
There was no family history of epilepsy, and he had never had a fit 
himself Soon afterwards he was sent to France, where he worked m 
a canteen A week later some men broke m at mght, and a mallet 
was thrown at him , although he was not hit he immediately had a 
fit and remamed dazed, dumb, and unable to walk for two days After 
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HTBTERICAL FITS 

been proved *T>d their repetition contra-fuggested in thi* my 
though the bromide ms dacontmned. On one occasion I ^riahed 
to demonstrate the production of an hysterical fit in a m a n , who 
had already been told onder hypnosis that he wonld have no mote. 
Although the first fit had been produced with the greatest ease, the 
suggestion of onre had been so toccessfol that all attempts to produce 
afit dunnghypnosisnow failed compleldy I was unable to produce 
a fit by nggestion In another patient bnt the hysterical nature of 
hit convnlaioiia*waa proved by the fact that they completely ceased 
after the tnggeation of cure which I had made during hypnosia. 

ETiLEnn: uj boldiees 

True epilepay may develop as a result of the stram of active 
eervice but I caw only three undoubted casea in which the 
individual was not predupoaed by having previously suffered from 
major or mmot epilquy or by having a family history of ejnlepsy 
e»»pt when an actual head mjuxy was the eicatmg cause In 
my expenenee almost every exception proved to he apparent 
as farther ohservation show^ that the fits were really hystencal 
or were the first manifestation of some gross orgamo nervous 
disease, such ea general paralyca. 

Hany men who had inherited a predisposition to epilepsy but 
had never suffered from it, or who had had no fits mice early child 
hood, developed epilepsy when exposed to the strain of active 
eemce. In some cases an acute infection and m others concussion 
by exposure to blast was the exatmg cause. 

Automatum and amnesia were e^^ptionaBy common manifeata 
taons of ej^psy in loldwra. Men, who had previcrualy suffered onty 
from ordinary major epilepsy or petit nml, and often only at rare 
intervals or not aince childhood, were found wandeting far from 
their umts and were unable to give nay aooount of themselves. 
They ran grave nsk of being punished for desertion the true 
nature of then oonditiou waa recogniied. It a p1e*r that no 
who has ever mffered from epDepay should be admitted mto the 
Army 
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thougli an extensor reflex is mucli more commonly present and 
may persist for five to fifteen mmutes after tlie convulsions have 
ceased In all cases of doubt, when there is no personal or family 
history of epilepsy, and when one has to rely entirely on the patient’s 
unsupported statements, I have tned to mduce an attack by sug- 
gestion under hypnosis In hystena a fit is generally produced at 
once , its characteristics can be studied at leisure, and it can be 
made to last as long as desired I do not think that true epilepsy 
could be mduced m this way, and I have certainly seen no case m 
which a fit produced by suggestion was not defimtely hystencal 
and m which the plantar reflex was not flexor 

In rare cases soldiers sham fits As the convulsions, hke those of 
hystena, have the character which the individual himself regards 
as most natural, fits due to mahngermg and hysteria are cluncally 
qmte mdistmguishable It is therefore only the special circum- 
stances of the case which may lead to a suspicion of mahngermg, 
and defimte proof is not obtamed except m rare instances, such as 
m the foUowmg case, m which the man admitted he was shamnung 

Malingering of epilepsy by an unwiUtng conscript — ^Pte C., an un- 
willing conscript, had numerous fits for the first tune m his life on 
board ship commg from Jersey three days after bemg called up, and 
had fifty more m the two days he was m hospital at Southampton 
He was then sent to Netley As the history pomted to the fits bemg 
either hystencal or more probably due to , malingenng, I hypnotised 
him and suggested a fit Nothmg happened I then said to the Sister 
m the patient’s hearmg that it was qmte clear he was shamnung, 
as m all genume cases a fit would result from this treatment He 
immediately had a fit with marked opisthotonos, which was abruptly 
terminated when I ordered him to stop and wake up I then told him 
I was sure he was malingenng, and that he would be wise to admit 
it He did so at once, and promised that he would not have any more 

Treatment. 

I have already descnbed the manner m which, hystencal fits can 
be diagnosed from true epilepsy by mducmg one by suggestion under 
hypnosis whenever the patient’s history is unreliable and no fits 
have been observed by the physician himself This method of 
diagnosis can be combmed with treatment by telbng the patient 
before, during, and after the fit that this one be the last he wiU 
ever have The treatment proved most successful Many men, 
who had been havmg numerous fits every day m spite of large 
doses of bromide, had no more after their hystencal nature h^ 
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HYBrERIOAL MUTISM 

WM kept m bed and reading waa forbidden for fociteen dayi, then 
high fre<jnency daily eparki from my ibroat, and I waa given ohlbrO' 
form, bnt with no effect ” 

I toU him that ho -would bo cured with the treatment he would have 
the i\^ext day and a who had been rapidly oured after being dnmb 
for a year -waa inatmcted to teH him about hia recovery By the next 
mormng he felt convinced he waa going to get welL I paased a catheter 
down Ml larnir, and after a few aeconda of vigorous persnaaion ho 
whupered. In five mmutea be could phonate, out stiU sta mm ered, 
and the next day he spoke normally There was no relapee and he 
returned to duty three wceki later 

Symptom* 

In addition to bemg nnable to speak, the patient cannot whisper 
and Instead of the isolated patefis of the obductora oharactonatio 
of hysterical aphonia, laryngeal aiammation show* that the -vocal 
cords do not move at alL We have never fonnd pharyngeal araes- 
thesa either m hysterical mutism or aphonia, the suppoaed ftSBoaa 
tion bemg doe to nnccnsaotia suggestion of anssthesia on the 
part of the obeerver In the •averet cases the patient cannot 
eoogh whistle, or make any soond when he laughs. He may be 
unable -to expire with siifBcieiEt powwr to blow out a candle, and m 
rare cases he cannot put out his tongue, but he a always able to 
move it in the act of chewing Host muts patients ke«p the mouth 
cloeed and make no apparent effort to speak. In other cases they 
move the Bps as if qwakmg but do not mnlcB the slightest sound. 

Dambnees is often assoouted with dea&ess, especially when it 
foIlowB exposure to blast, but recovery from either may rapidly 
occur leaving the other condition as the only remammg symptom. 
The patient is often at Erst in a very emotional state and m severe 
casee he may be m a oonitant state of terror which is prevented 
from disappeatmg by frequent nightmares’ and constantly rooumng 
mental pictures of the horrors he has passed through. 

A. mute patient is general^ able to convey his thoughts without 
any difficulty by writing, but m the following case drawing took 
the place of -writing. 

Deaf owTum mii abtliltf to draw bvi laaWt/y to tcnU. — Pte. A., aged 
2a, was admitted on December S7th, 1910 He could neither hear 
speak, When asked ouestums in wr itin g about hnraelf he made 
drawuiM of trenches, and at the same time became very 

pomtmg to a prostrate fi™ m the drawing, he shouted 

Bmu^ TiinieT wh^ prored to be the name of a ttend who wu 
kiflod by hii nde. With vigoroiis encouragement he was 
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DISORDERS OF SPEECH 

HYSTERICAL MUTISM 

etiology. 

To have one’s “ breath taken away by surpnse ” and “ to he 
speechless with rage ” express the fanuhar effects of emotions on 
respiration and on speech It is therefore not surpnsmg that loss 
of speech is a comparatively co mm on symptom m constitutionally 
nervous soldiers, who have become mcreasmgly suggestible as a 
result of the stress and stram of active service Beg innin g as 
nothmg more than the momentary physical expression of the 
emotion of fear, when it persists after the disappearance of the 
excitmg cause it is always hystencal It is generally associated 
with other hystencal symptoms, such as tremor and less frequently 
paraplegia, which are also primarily emotional manifestations but 
may be perpetuated as hystencal symptoms 

Dumbness may be the direct sequel of a smgle particularly 
homble event, as m the foUowmg case 

Hystencal mutism foUounng horror — soldier, aged 17, was sleepmg 
m a hut which was blown to pieces by the explosion of a shell The 
noise woke him up, and he found that three of his compamons had 
been kiUed and five wounded He did not lose consciousness, but ran 
to a dug-out speechless with horror ” He remamed dumb for a 
week, when speech was restored by suggestion under hypnosis He 
contmued to stammer for another week, but qmckly recovered with 
re-education and was well enough to return to duty a month after 
the explosion 

In other cases mutism follows a shell e^losion, but it is always 
emotional m ongm and not a result of the concussion Sometimes 
the idea of mutism dates from a few moments precedmg the 
explosion 

Hysterical mutism following blast — ^A dumb private admitted 
under my care on March 3rd, 1917, wrote the following account of 
himself “ One day, early last October, I heard a shell commg and I 
tned to dodge , I opened my mouth to shout, but could not, and I 
then seemed to be blown up I remembered no more till I was bemg 
carried on a stretcher when I tried to shout and could not, and I could 
not hear I heard agam on the tram I was m several hospitals and 
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e«ns*tion of tension and dryneaa m the pharynx, a short but fre- 
quent hacking con^, arid hnakinees of the voioe. tVithin a few 
hours the voice <^n be prodnced only with difficulty and finally 
only m a whisper 

The aphonia at this stage is partly doe to a protective reflex, 

partly voluntary m order to avoid the pam produced in speak 
mg. K the imtation is aevcro ouon^ the patient may deodo 
not to attempt to use his voioo at aR This is the best possible 
thmg to do as it giv es the mflamed cords a complete rest. Under 
treatment by vocal rest, with the addition in severe cases of m 
halations, the inflammation qmckly Bobsjdea, and there should 
be no of voice or other throat symptoms after a period of 
four weeks at most. Frequently however aphonia or even mutism 
may persist after gnjimg for much longer penods, even for several 
months. Our expenenoe showed that all cases of aphonia follow 
mg gas poisoning which persisted longer than three or four weeks 
were hystencal m nature and oould therefore be speedily cured 
by pey^thenpy whatever the laryngoeoopio appearance might 
^ a senes of 33 oases of pissing without hystenoal mam 
festatiang, oollected by Dr Sylvia Payne, 23 showed throat symp* 
toms on the first day 6 on the second day 1 on the thud day 
1 on the fifth day and 1 had no throat symptoms at aB. In 9 of 
these cases the throat symptoms lasted a week, 5 two weeks, 
16 three weeks, and only 2 for rather longer 
As the result of the stress and steam of war the soldier is especially 
hable to develop the idea that eome permanent damage has been 
caused to hii voioe. This idea becomes all tbe more readily firp^ 
if he hriieves that his throat is dehcate ’ by reason of prenous 
attacks of laryngitiE, diphthano, or tmupTlitTa, If no improve- 
ment occurs m the first few days the patient beoomes increasingly 
despondent and oonvmoed that some pannanent damage t>iiJi 
been done. When much attentaon is paid to the condifron of ha 
throat at the base hoepitol and frequent laryngoecopio er a m m 
ations are made, the fear of incurability beoornee more pronounood, 
and on enbry on his luediral card of laryngifas, and espomaDy 
the vocal cords are oongested <w otherwise abnozmal completes 
the story of hetero-caggeetmn. 

If, on the other hand, the condition a recognaed as hysterical, a 
rapid and complete cure can be obtained 1^ peyohotberapy A 
patient, whose aphonia had peraisted for two years and eight 
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my delay, so as to add the more powerful suggestion caused by 
the pam and contraction of the muscles of the throat following 
electncal stimulation. When electncity had abeady been tned 
elsewhere, but had failed owmg to bemg unaccompamed by a 
sufficiently vigorous suggestion, a repetition of the treatment with 
vigorous suggestion sometimes met with immediate success When 
it faded I gave the patient ether rapidly he became very excited 
and generally talked spontaneously, but an electrode was mtroduced 
mto the larynx if there was any delay He was then made to talk 
contmuously untd he had completely recovered from the anassthetic 
In two cases the recovery from deaf mutism which followed this 
treatment was accompamed by partial amnesia 
In the last two years of the war we gave up all forms of suggestion 
in the treatment of hystencal symptoms, mcludmg mutism, as we 
found that recovery occurred with equal rapidity and with greater 
certamty after simple explanation followed by persuasion and 
re-education 


HYSTERIOAL APHONIA 
iEtiology and Pathogenesis. 

Aphoma was one of the commonest hystencal symptoms seen m 
soldiers m the last war It may result from any condition which 
imtates or strains the larynx Exposure to imtant gases is the 
commonest 'cause, but it also frequently follows other inflammatory 
conditions, such as catarrhal laryngitis, occumng either alone or 
with pharyngitis or bronchitis, and dipthena Actual wounds m 
the region of the larynx without any damage to the vocal cords are 
frequently followed by hystencal aphoma 

Aphoma may follow severe emotional stram without any local 
irritation, but in such cases it is generally a sequel of mutism 
In the course of recovery from the latter, whether spontaneous or 
as a result of treatment, aphoma often occurs, but if properly 
treated it should not persist for more than a few mmutes 

As the majonty of the cases occumng m soldiers resulted from 
exposure to imtant gases, it will be sufficient to descnbe the mech- 
anism m these cases Exposure to imtant gases causes an mtense 
inflammation of the pharynx, larynx and trachea, and m some 
cases of the larger bronchi Laryngoscopy reveals the presence of 
aU the signs of acute laryngitis — sweUmg and congestion with 
muco-purulent secretion. The earhest throat symptoms are a 
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larynx, of wluch 60 Tno followed axpo»Tire durmg tie winter and 
othea followed gaaaing , from tl«« abnormal appearances he 
concluded that tte aphonia was not a neurosia. The patients 
were consequently treated by iatra4aryngeal methods Instead of 
by psychoth erap y and It is not a tup r is ing to find that in common 
with moet of the other speakera ha results were nnsatis^ctory 
If no latyngo s co p ic examination bad been made and nothing 
abnormal daocvcred, the cases would have been diagnosed as 
hyitencal and an immedute core wtrald have followed psycho- 
therapy I do not mean that a laryngoscopio exanunatioa should 
never be made, but it a neceesaxy to realise that slight abnormal 
changes In the appearance of the larynx do not prednde the pos- 
sibility that the aphonia is hyetencal On one occaoon I vmtod 
the laiyngological section of a military hoepitsl and in half on 
hour ctned eight aphomo patients, who had been under treatment 
fox long periods. On another occs«ioq nine csms were ttanafexred 
to us by a laryngologist, who had had them under his care 
between six weeks and six months, and they ware all cured wxthin 
%i hours of admission to the Seale Hayce Hospital The fiulure 
of the laryngologists was due to the doubt mspirad m their mirw^w 
hy their laryngoscopio exammabon aa to whether the condition 
waa functional or organic The eucoess of the psybhotherapista 
WSJ due to the Csct thst they had made no laiyngological examm 
ation and were troubled with no such donb^ 

Prophylaxis 

It IS apparent from the large number of cases of long-etanding 
aphonia seen m BngUnH dunng the last war that the hysterical 
nature of the complamt was btUe recogmsed. A hysterical symp- 
tom being one that b curable by psychotherapy no case should 
peraat for more than a few hours after admission to a hospital m 
England But aphoms » not only one of the easieet hyitencal 
symptoms to cure it b also one which should never be allowed to 
develop If it be reoogmsed that aphonia following ggwtrng ijjd 
lasting for longer than four weeks is always hystcncad a medical 
officer could induce the patient to speak m a few seconds by simple 
persuasion if he were stai whispenng at this period. The same holds 
good m cases of aphonia due to other causes Should the aphonia 
not clear up when the acute stage of laryngeal nutation baa passed 
away the condition should be regarded as hysterical, and should at 
once be removed by peychotherapy Of 67 consecutive cases the 
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months after gassmg, was completely cured by Capt. G. McGregor 
m twenty minutes, although the laryngologist’s report was “ mucous 
membrane of larynx much atrophied, vocal cords practically non- 
existent , this condition is permanent ” 

The aphoma may be due to flaccid or spastic hysterical paralysis 
of the laryngeal muscles. In the flaccid vanety the muscles, 
though stiU capable of contractmg, as shown by the fact that 
they do so if pamted by an imtant, remam m the cadavenc position 
when the patient tnes to speak, no trace of adduction occurrmg. 
In the spastic vanety irregular violent action of the laryngeal muscles 
takes place, and the mco-ordmated effort may involve all the muscles 
of the neck and chest The latter becomes fixed and the patient’s 
face congested and the veins of his neck swollen Such extreme 
spasm of the adductor and constnctor muscles may occur on 
attemptmg to phonate that both, the true and false cords are 
tightly pressed together , or only the antenor two-thirds of the 
false cords may meet, and in the gap between their posterior thirds 
a small portion of the true cords, sbghtly separated, is seen 
Diagnosis. 

In a discussion at the Laryngological Section of the Royal Society 
of Medicme m 1918 the President condemned “ any arrangement 
whereby patients suffenng from neuroses of the larynx are placed 
imder a medical man who earned out treatment without making a 
laryngological exammation ” Behevmg that many aphomc soldiers 
are “ not suffenng from neuroses, but from the result of laryngitis 
caused by cold or gas, or from weakness, exhaustion, early tuber- 
culosis or paralysis, or they may be simulatmg,” he regarded a 
laryngoscopic examination as the only means of making an accurate 
diagnosis But every one of a senes of 67 consecutive cases of 
soldiers suffenng from aphoma proved to be hystencal, whatever 
the primary cause, as an immediate and permanent cure resulted 
from psychotherapy (Hurst and Gill, 1919) Of these 37 followed 
gassmg, 18 emotional stram, 8 catarrhal laryngitis, 2 wounds of the 
neck, and 1 a wound of the chest We saw no malingerers Tuber- 
culosis and orgamc paralysis as causes of aphonia are very rare m 
soldiers and can generally be suspected from the presence of orgamc 
disease elsewhere 

On the other hand, too much rehance on shght abnormahties 
revealed by laryngoscopy may be harmful The laryngologist 
already quoted desenbed vanous abnormal appearances of the 
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it a pointed ont to hnn that the Dense made m oo n g hin g is aotuallj 
the tmnfl as m speaking, so that if a man can oongh he can also 
say o ne .” He is told to con^ again and aay “ one imro e d i 
ately after He often anooeeds at the fiift attempt, and with 
very httle additional enoonragement he la soon able to oonnt and 
tftTV m hiB natmal voice. It occasionally happens that the voioo 
IB at first either hoarse or falsetto As this is due entirely to 
moonmlinatton of the cords, treatment by ro-edocation should be 
continued until the natural voice returns, generally withm a few 
mmutes, 

ETBTKBIOai. STAlOlZniSQ 

Btammenng is a comparatively common war neurosia. It 
generally foUows a severe emotion with or without eipoeure to a 
shell explonon- In 1942 1 saw a sergeant air-gnnner who developed 
a severe stammer with no other symptom after a crash m which 
all the other membeiB of the crew were kflledL More oonuBonly it 
IB aBsoaatad with other hystencal symptoms. It u sometunee the 
pninaiy ooodition, but more frequently it is a sequel of mutism. 
In some oases it persists when other symptoms disappear m which 
case it often does not prevent a man ftom returning to some form 
of duty with which his speech defect does not mterfere. It ii, 
however commonty associated with anxiety symptoms even m the 
abeenoe of other hysterical manifeetationa. 

Stammering is also a nnmmnn aequel of hysterical aphonia, 
whether this diaappeats spontaneously or as a result of treatment 
If properly treated it only peisiata for a few mmutee otherwise 
it may be indefinitely prolonged. This form la not aasoaatod with 
anxiety symptoms. 

Stammering is pexticulariy hkdy to develop m men who had 
some impairment of speech m ohQdbood, 

Sympt om* 

Many different forms of stammering occur m soldiers. There 
may be difficulty only m oomitfenoing speech as soon as the first 
word has been pronounced the reet of the sentence foEows easily 
More frequently only a few words follow fluently and the patient 
has to wait agam before he can produce a further instalment. One 
man took two or three mmutee to begm a eentence but if, as a result 
of a great effort, he oould say one he could then count qmcldy 
and mterspene answon to queations without a pause m his counting 
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average period under treatment before admission to Seale Hayne 
Hospital was 205 days, the maximum time being 19 months, the 
nunimum 2 weeks A pensioner not included in this senes had been 
aphomc for 35 months following tonsiUitis , ho was cured at a single 
sittmg 
Treatment. 

At the discussion before the Laryngological Society two speakers 
expressed themselves as opposed to the collection of many cases m 
one hospital, as m their expenence they reacted badly on each other 
by talkmg together m whispers But in a well-conducted hospital 
they can react only favourably on each other, as no patient is allowed 
to remam uncured for more than twenty-four hours after admission, 
so that there are always some who have recently been cured of long- 
standmg aphoma, who encourage the newcomers to beheve that 
they too wiU be cured at once For this reason we found that we 
could be more certain of procurmg a rapid result at Seale Ha 3 me 
Hospital with its atmosphere of cure than when we undertook the 
treatment of patients elsewhere, although we often succeeded in 
quickly cunng aphoma m other hospitals when the transfer of a 
patient was mconvement Of 67 cases 37 (or 55 per cent ) were 
cured withm five mmutes, 21 (or 31 per cent ) withm half an hour, 
and 9 (or 13 per cent ) required more than half an hour 

With mcreasmg expenence our methods became very simple 
At first we often used electncity as a means of suggestion, applymg 
a faradic current either over the thyroid cartilage or with the 
aid of an mtralaryngeal electrode to the vocal cords, and occasion- 
ally we found that the mtroduction of the mtralaryngeal catheter 
alone without electncity would effect a cure When these methods 
faded, as occasionally happened, ether administered rapidly to 
the stage of mtoxication with vigorous suggestion, contmued as 
the patient was commg round imtd he was wide awake, was gener- 
ally successful But duxmg the last year of the war it was 
only m very exceptional cases that such means were required 

The patient is told that his loss of voice is due to the fact that 
he has forgotten how to use it It is explamed to him that he 
whispered after bemg gassed m order to save himself from pam, 
as his vocal cords were inflamed , as the mflammation and the 
pam have now passed away, there is no further need to save his 
voice He is then told to cough, as there is rarely any alteration 
m the cough His attention is drawn to his natural cough, and 
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mg of Boldiea ccrald bo >ncc««sfoDy troatod by the eunple form 
of psychothenpy which we need for other hysterical •ymptome. 
The following description of the treatment is quoted from a 
paper by Major J F Venables m the Seale Hayno Nourologicol 
Studies. 

An ciplanation Is given to the patient in language luitod to hia 
intelligence of the true meohanlam of his ttemmsT and of the or 
cumstancee which we r e responobla for the ongm of his symptoms. 
As muscnlar spasm is an outstanding feature in all cases of stammer 
mg, it IB first necessary to obtam relaxation. Then whilst lying 
at rest, he is taken thiOTgh the foUowmg stages Qmet respiration 
it the hrst stage , at first thk may be difficult owing to a land of 
respustory tio, but no attempt must be made to enter the next 
sta^ until satufactoiy breathing haa been established. Excessive 
depth of mspiration must be avoided, as this tends to produce 
ipum at the hel^t of mspnation. Qmet phonabon during expir 
atum foQowi the patient is told to repeat first a single word and 
next short sentencee during expiration. The stanimeier having 
onoe commenced a aentenee ten^ to oontuine without a break at 
all costs, as he doubts his ability to begin again. Consequently 
be attempts to contmue speaking when the available air is ex 
hausted or to ^>eak during inspiration. This must be 
the patient being instructed that he must wait and in^ire agam 
the moment he feels any difficulty due to defioenoy of air After 
he has repeated short sentences, he may practice reading and 
finally ordmaxy conversation. It is important to correct oertam 
asBooated habita, such as word substitution or the use of some 
short word to mtrodooe all eentenoee, such as oh or ' er or 
The whole proceae of re-educatKm may require from half an hour 
to three or four houre, and in certain cases it u necessary to repeat 
the treatment for aevenl conaeoctave days, but m no case should 
the hysterical stammerer need treatment over long penods. It a 
neoeettiy to add that the method can be practised onty by 
who have suffident pabeuce to ooutmue treatment, if it proves 
neceseary for as kmg as four hours at a am^ arttang, and who 
also have complete coufidenoe in then atrihty to effect a cure by 
Such tr ee lm ant. 

The following ate iUastzatrTe cases. 

StoBcjwr iabng Jrrm f M d fu ioi owooulsi wUi opAonto, cured 6y 
jU)UAo(A«rapy — ^Pte. was afimitted sufienng from ^bonia of ■ftT wi i 
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In other cases speech is extremely slow, dehberate, and drawhng, 
without any actual stammer An officer with this condition was 
completely cured after bemg sent to a qmet spot where he recited 
and made speeches in the absence of any audience Very often a 
syllable or a vowel sound in every word is repeated several tunes. 
In other cases the stammerer occupies the time during which he is 
attemptmg to begin a sentence by repeatmg “ er er er,” ds m the 
speech of a nervous man at his first pubhc meeting. Stammermg 
IS often associated with spasmodic movements of the face whenever 
an attempt is made to speak , m one case these spasmodic move- 
ments after a time occurred mdependently of speech and persisted 
for a few days after the stammermg was cured Rapid rhythmical 
side-to-side movements of the head and shruggmg movements of 
the shoulders also frequently accompany the effort to speak 
Treatment. 

If stammermg is treated the moment it develops m the course of 
recovery from mutism, it can always be qUicldy cured. In my 
early cases immediate recovery often followed suggestion with the 
aid of electncity, ethensation, or under hypnosis 

Stammering cured by suggestion under hypnosis — ^Driver D , age 31, 
was run over by a loaded transport waggon at Galhpoh in May 1915. 
There was no external mjury, but his pelvis was fractured For three 
days he was unable to speak at all, although he was perfectly conscious 
He then slowly improved, but when he was admitted mto the New 
Zealand Hospital at Walton at the beg innin g of August, he still spoke 
with extreme difficulty, and the effort was accompamed by contortions 
of the whole of his face Similar contortions of his face also occurred 
apart from any attempt to speak They were accompamed by the 
mental condition characteristic of tic , the patient was able to control 
them by an effort of will, but he felt miserable when he did so and was 
always ultimately forced to give way 

He was readily hypnotised, and it was suggested to him that he 
would be able to speak without difficulty, and that the contortions 
would cease The result was very satisfactory, for as soon as he came 
round he was able to talk qmte normally The next evening he sang 
at a concert, and a few days later took part m a play 

For a tune we gave up direct psychotherapy for the usual methods 
of teachmg respiratory control as used for stammermg m civil hfe 
But improvement was very slow and the final resffit often im- 
satisfactory. I then recalled the rapid recovery foUowmg direct 
suggestion, which proved that the stammering of soldiers must 
be a purely hystencal condition, and we found that the stammer- 
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being fUmmeniig Ho w« employed m Englniid and ba etanmenng 
gradually daappeared, but be iraa now unable to play bis initrument 
m tbe band, tbe clanonot ^ViUl bIow murio be waa ai good as before 
but rapid tougueing waa beyond him end bad been ever emoe bis 
return from Prance. Aa he waa annoua to pass tbe neceaaary examm 
abons to become a bandmaater tbia waa ^ considerable importance 
to ben and be bad been practwmg aa mucb aa eight bourn a day at 
” rapid tongueing ” but without eocceaa. WHb aimple payebotberapy 
be improrro anmoently m a few days to aatkfy birn#^ tbat he was 
fit to return to tbe college and fintib bis comae with a very good hope 
of p<MnnjT bis examination. 

The immediate response of our later cases to Bunplo psyebo- 
therapy oonymoed ua that etammenng in soVdien was olwaya 
bystencal, though it wu often aasooiated with ansety B 3 anptoms 
I boEere tbut many, if not aH, cases of stammering in avil life 
could be rapidly cured by amiiUr means if tbe treatment were 
undertaken soon after tbe first appenranoe of tbe stammer 

gYgrr.RICAI. BICOUP 

Eystencal hioeup u very rare but I saw one case in a soldier 
wbic^ for thirteen months before it was finally cured by 

psychotherapy (Hurst, 1918 ) 

Bf^tmexd hcevp of Ihrtttn months dvrahon tvrtd by psychathorapy — 
Pte M. was m the trenobee on January 7th, 1916 when an aerial 
torpedo bunt four yards away from him. He dxl not lose oocsoiouaneaa 
but was much shaken and developed a severe headache. He rested m 
the dretfmg statioo for three days and then returned to du^ On 
June 19tb lu spramed Ms right ankle and was taken into hospital The 
snide remained pamfol and ngid ao that he was unable to walk. He 
gradually became veiT nervous ahaky and d ep r essed . On January 
20th, 1917 a hiccup dereioped whub ocotmuea without inteHrueaion 
eioept duimg sleep for thirteen months. 

He came tmder my care m February 1918 He was stall contmnally 
hiocupm^ There were no respiratory mervementa except thoae pro- 
ducing tne hiccup as te^nraticm ccsmisted entnely of giaiinodio con 
tractuxes of the diaphragm, which I watched with the A rayi. When 
not excited the hiciiup was ailent and the larynx hardly moved the 
rate of hkajup being the normal resMTstoiy rate But when excited it 
became very loud, the larynx moved violently and the rate roee to 160 
to 900 a mtnute He was able to tullr only in a spasmodio way n ue 
syllsble at a tune between the hlccupa. Eatmg ajiffdr mHng made the 
hlcoDp kmdet and mote rapid. He conwquentiy took veiv little food 
and became emaciated and weak. The hiccup was aggravated by 
liuAmg and by voluntary attempts to control it. 

The movements of the left leg were very weak and accoit^jaiued by 

o 
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months’ duration following gassmg He was treated the following day 
m the presence of a class of eight medical officers, and at the end of a 
few mmutes was phonatmg normally, hut stammered badly He was 
told at once that now that his voice had returned there was no reason 
at all for him to stammer , he replied, however, that he had stammered 
smee fallmg off a bicycle at the age of eleven Treatment was at once 
commenced for the stammer, and withm half an hour he was talking 
without any impediment He remamed quite normal for the remaining 
four weeks he was m hospital, and never exhibited a trace of hesitation 

(2) Stammer caused by repressed emotional disturbance, cured by the 
removal of the latter — Lc -Cpl T had stammered smee he was " blown 
up ” m France some months previous to admission In appearance 
he differed very much from the first case Whereas Pte. S was a 
perfectly normal-lookmg man, Lc -Cpl T. had all the facial signs of per- 
petuated fear Eapid treatment was, however, tried as an experiment, 
and the result was a temporary removal of the symptom, but stammer- 
mg recurred the next day when he was paraded with other patients 
for exammation , this had been expected, and a second treatment 
was given Ever smee he had been blown up he had been unable 
to go out by himself after dark, as he was hable at any moment to 
feel a tap on his right shoulder and hear two shrieks behmd him 
When this occurred he was always so paralysed with fear that his speech 
left him and subsequently his stammermg would be much worse for 
a tune. The same mcident frequently appeared m a dream, and he 
was qmte convmced he must be gomg mad Further mqmry ehcited 
the followmg facts A short time prior to his bemg blown up his best 
friend had been killed by his side durmg an mtense bombardment, 
he had not been killed mstantaneously, but had cried out twice and 
had fallen against Lc -C^I T ’s nght shoulder This mcident had 
caused him mtense emotional distress at the time, and shortly after- 
wards he had been himself blown up and lost consciousness Havmg 
recalled this, it at once became possible to prove to him that he was 
not gomg mad and to remove his fear of the dark He now rapidly 
improved and was discharged with no stammer, no further treatment 
being required for it, and he had lost his dreams and his “ attacks ” 
dunng the daytime 

(3) Stammer foUovnng spontaneous disappearance of aphonia — Pte S 
had developed aphoma with “ laryngitis ” contracted while deahng 
with dirty dressmgs at a base hospital A sister had gone off duty a 
few days previously through aphoma supposed to be contracted m the 
same way The aphoma persisted for a long tune and he subsequently 
stammered. On admission he had been stammermg many months 
He was treated as a purely hysterical case and regamed normal 
speech m the course of forty-eight hours 

(4) “ Clarionet stammer S M P , a regular soldier, had been 
m the regimental band before the war, gomg out with the origmal 
B B F He broke down after many months m France and was returned 
to England with the diagnosis of “ nenrasthema,” one of his symptoms 
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As ft recdt of prokm^ re-edacfttkm ho finally leamt to pronoimco 
erery word correctly Sat So ttHl made taistal^ tSongS remaining 
mteliiglble if be vas mattentlTe 
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dome spasms , there was also some tremor of the right leg and both 
arms A severe degree of talipes cqumo-varus of the left foot had been 
present smee he spramed his ankle seventeen months before 

He had had a great variety of drugs by mouth and injections for the 
hiccup but without effect I tried successively blistering, cold apphea- 
tions and prolonged pressure over the epigastrium but m vam, and 
inflation of the stomach with air through a tube with the object of 
fixing the diaphragm m a position of expiration was equally unsuccess- 
ful. He was qmte unable to carry out breathmg exercises, as the hiccup 
contmued without mterruption except durmg sleep, under general 
anresthesia and under hypnosis, but it always returned on wakmg m 
spite of strong suggestions Fmally he was given sufficient bromide 
and chloral to keep him senu-comatose for several days At first the 
hiccup returned whenever he began to wake, but fiinally persuasion and 
re-education succeeded m controllmg it when he was confused and half 
awake At first it returned when he tried to eat or speak and when 
he was excited, but at the end of another week it ceased He was then 
taught to walk without difficulty , the tahpes had already disappeared 
He was discharged from the Service m May and went to work on a 
farm, where he was reported to be gettmg on well m July 


HYSTERICAL rDIOCLOSSU 

Idioglossia was first desenbed by Hale-IVhite and Goldmg-Bird 
m 1891, and a thorough study of it was made by Guthrie (1907) 
It IS a condition m which a child speaks a language of his own, 
substitutmg sounds for the consonants, but pronouncmg the vowels 
correctly In severe cases the language is qmte umntelhgible to 
everybody except perhaps to the httle brothers and sisters of the 
patient It is not associated with weakness of mteUect or any mal- 
formation of the organs of speech The child generally learns later 
to speak qmte normally The foUowmg case, desenbed by Bipman 
in 1919, appears to be the only one on record of idioglossia occurrmg 
at a later age m a person who had previously spoken normally 


Hysterical idioglossia in a soldier — ^Pt W , aged 42, was blown up 
m a mme m December, 1916 He was unconscious for seven days and 
on regaimng consciousness was mute He gradually learnt to speak, 
but Ins speech was qmte unmtelligible He was admitted to Seale 
Hayne Hospital two years later He was depressed, quarrelsome and 
stupid His speech sounded like some unknown language, but Eipman 
succeeded m analysmg it The followmg are examples of his pro- 
nunciation — 


pmch — pmks 
god — dod 
glory — ^jory 
stomach — ^tomat 


glad— jag 
game— dame 
jug— brug 
biscmt — bickit 
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til® wM both m gannera and other people who were expooed to the 
froqnent repebbon of loud notses, might m the tame way become 
pe^>etuated and exaggeiated by auto-euggettion, 

Lutly, oiganio dea&eaB} especially if the ontei ib acute, as m 
that due to mvolvemeut of t^ auditory nerve trunk in cerebro- 
fpmal memngida, may remain complete after the disappearance of 
the active dieease has been followed by Buffident restoration of the 
damaged structures for a oertain amount of hearing to have returned. 
Thia, again, is due to auto-suggestion, the final deafness being 
organic with a superadded hystencal element, which is capable of 
removal, Kke all hyitencal symptoms, by psychotherapy 
If the deafness remama untreated without any encouragement 
and especially rt steps are taken to teach the patient hp-reading he 
becomes more and more convmoed that he is permanently deaf the 
effect of the ongmal auto-suggostion being mcreased by the uncon 
ecaotts hetere-suggestion of those m charge of the patient. One of 
the wont cases X have seen was that of a mso who was told by an 
aonst that his ease was hopeless because he hod already been deaf 
for four months without any improvement oocumng Prdonged 
psychotherapy was required to core him. If he had been told that 
the kind of deafutfs from which he suffered never lasted for more 
than four months, and that be wxmld certainly be well in a week, 
rapid recovery would hare resulted. 

Pathogenesis 

Hearing does not consist merely m the perception of tmpulses 
conveyed to the brain when the ear a stimulated by sound waves 
(Hoist, 1920) It is an active process and m order t^t sounds may 
bo beard the individual mtat hsten. Inattention dnrmg a dull 
sermon resulte not only m absence of perception of tbe words naid 
but of total deafagas to the aound of the preacher s voice. Keets 
wrote to a fnend that one day dunng a lecture at Guy’s, There 
came a sunbeam into the room, and with it a whole troop of 
creatures floating m the ray and I waa off with them to Oberon 
and Fairyland. Ixird C hat fiel d, in deecribing his expenenoee in 
the Zflxm at the battle of JuGand, tells how his mind became 
attuned to the salvoes of the eight 13 guns so ownpletely 

tiist when he asked his flag-heutcnant why th^ wore not finng 
more quickly he was told that a salvo had been fired five seoca^ 
brfore he had spoken although he had not beard it It is clear 
that impulses to tbe cortical centre of hesnng must bo sctusHy 
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HYSTERICAL DEAFNESS 
Falslaff it ifl a kind of dea&iesa 

Ohxtf Jushct I think you are fallen into the disease , for you hear not what I 
say to you 

Falslaff Very -well, my Lord, very woU , rather an’t please you, it is the disease 
of not listening, the m^ady of not marking, that I am troubled withaL — Henry IV, 
Part n. Act 1, Soeno 2 

The noise and concussion produced by the explosion of a shell 
of high power in the near neighbourhood frequently caused deafness 
The patient was dazed or unconscious as a result of the explosion, 
and when his mind became clear agam he discovered that he could 
not hear Both ears were generally affected, but the one on the 
side more exposed to the explosion of the shell was often deafer 
than the other The initial deafiiess was doubtless due to con- 
cussion of the mtemal ear, as it was sometimes associated with 
vertigo and temporary nystagmus One or both drums were often 
perforated owmg to the sudden enormous change m atmosphenc 
pressure Such a perforation did not greatly affect the prognosis, 
as the tear generally healed, and if no hystena developed normal 
hearmg was restored Sometimes, perhaps, the ossicles were dis- 
located by the force of the explosion, m which case some permanent 
impairment of hearmg would result 

The deafness might pass off m the course of a few hours, but 
more frequently it lasted for a few days If it persisted for a still 
longer period, it was almost always hysterical, at any rate in part 
The mitial concussion deafness made such an impression on the 
mind of the soldier that, on coming to himself, whether he hsd 
actually lost consciousness or not, his first thought was for his 
hearmg, and he might be so convmced that he was permanently 
deafened that he became actually deaf as a result of auto-suggestion 
This was especially hkely to be the case if for any reason the idea 
of deafness had previously entered his mmd , it was for this reason 
that a large proportion of cases occurred m men who had old disease 
of the ear 

The temporary deafness, which was a familiar condition before 

84- 
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Ttow> -wiioh mdtioee it eren m a dream The affereot part of tto 
Tftflei is thus also fuVcortical the reflex bemg quite independent 
of actual hearing. 

Expenmenta on animals by Shemngton and Forbee (1914) oon 
firm the conclnaoii ire reach^ from clinical obeervatioTia — that the 
auditory motor reflex is a function of the mid brain. They ahoired 
that both the poatenoi corpus quadngemmnia and the medial corpus 
goniculatmn are concerned. The oloae relation of theee oontioe to 
the bhnhmg and the eympathetio piqnlo-dilatoT centres m the neigh 
bouriwod of the thud nerve nudeui, and to the anterior corpus quad 
ngeminmn. *T>d red nucleus, in eaoh of which a descending motor 
tract onginatea, gives an anatomical basis for this view In the 
expenments of Shettmgton and Forbes on cats, sounds, especially 
badca, yowls, and wbistles of birds, emited onentatio reflex move* 
menta of the pinna and neck after the complete removal of the 
oerehral hemiipheres, stnata, end thalamns. Beflex movements 
expressive of anger and aggreadon — lashing of the taO with 
bristling of its hares, and flexion and extension movemenU of 
the lunba— were also produced. In our oases of complete bOateml 
deafoees the auditory motor reflex was completely abeent, but 
returned smultanaoualy with the restoration of hearing as a result 
of paychotherapy A very nervous but totally deaf mute remained 
completely unmoved never jumping or showing a flKkar of hia 
eyehds during one of the severeet thunderstorms I have known, 
and yet the next day be was completely cured by suggeetion under 
partial anieetheaia. 

A slight reflex was present in most cases of severe but moomplete 
hystencal deafness, but it became lees marked and wfimRiiTn^wi die* 
appeared completely or was confined to a shght dilation of the 
pupil when the teet was repeated. 

The abolition of the auditory motor reflex in abeohite hystencal 
deafness makee it dear that one or more of the unswitched synapeea 
In hysterical deafiioee must be at the level of the reflex, or etDl lower 
— m the auditory nuoleus or one of the mtennediate oell-etatiout, the 
superior olive artd the nucleus of the lateral fiDet, or pethape m alL 

The persistence of the deafness during hypnosu aisi rtstunl sleep 
■hows that when the inattention of hysten^ baa Ueted for 

a oonaidemble penod, ttie nnswitchlng of the synapses is more pro- 
found than that which normally ooouib during deep sleep in which 
the lynapaea can alwayi be forced by a loud noise. 
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interrupted by inattention The most satisfactory theory is that 
m the act of listening the resistance at the vanous synapses in the 
auditory path becomes diminished by some such process as a 
throwing out of dendrites, ivhich brings those of contiguous neurones 
mto more intimate connection In inattention the synapses are 
nnswitched, the resistance being increased by the retraction of 
the dendrites 

"When a man is temporarily deafened by a loud noise or by some 
recoverable disease, he finds that he is unable to hear, however much 
he tnes, and consequently after a time he gives up trymg. That is 
to say he ceases to hsten, and when the cause of the deafness at last 
disappears, he has become so convinced that he cannot hear that 
he makes no further attempt to hsten Although the sound vibra- 
tions reach his ears in the normal way, they do not give rise to 
the slightest auditory sensation because of this inattention : he is 
then suffering from hystencal deafiiess, the inabihty to hear having 
been suggested by the original organic, thou^ temporary, deafness 
Severe hysterical deafcess developed in a soldier while he was the 
. only Englishman in a German prison , he ceased to pay attention 
to what was said, as he could understand nothmg, and in time he 
ceased even to hear the uninteihgible conversation of his com- 
panions His hystencal deafness was rapidly cured by psycho- 
therapy when a year later he came into Seale Hayne Hospital 

In hystencal deafness the synapses at one or more of the cell- 
stations in the auditoiy path to the cerebral cortex must therefore 
be unswitched, possibly as a result of retraction of the dendrites 
Enrfcher evidence for this follows from a study of the auditory-motor 
reflex- 

Audiiory-molor or jump-r^ex — A sudden noise normally causes 
an individual to jump and often to blmk, and the pupils dilate , 
the “ jump,” at any rate, is a protective reflex, and represents the 
preparation for flight or fight 

An of&cer, whose left motor cortex had been almost completely 
destroyed, went to the Man wTio Stayed at Home about four mouths 
after he was wounded His nght arm jumped violently when the 
gunshot rang out on the stage, although no trace of voluntary 
movement returned until three months later. The efferent part of 
the reflex is thus sub-corticaL In certain war neuroses of emotional 
origin, in which the reflex is exaggerated, jumping continues during 
deep and deep hypnosis, although tient does t hear the - 
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pm«* -winch induow it even m a dream* The efferent part of the 
reflex ii thus tlao roVcortical, the reflex bemg qmte independent 
of actnal hearing 

Eipeiuiient* on i^nunala by Shemngton and Forbee (19H) con 
firm ^e conclnaion vo reached from climral observationa — that the 
anditory motor reflex is a function of the mid brain* They ehowed 
that both the poetenor corpus qaadngemmum and the mndlal corpus 
geniculatran are concerned* The cloae relabon of these centrea to 
^e bhnkmg and the sympathebo pupilo-dllator centres m the neigh 
boudiood of the tlurd nerve nnoleus and to the anterior corpus quad 
Tigftmmmn and red nuoleos m each of which a deecendmg motor 
tract ongmates, gives an anatomical baais for tha view In the 
expemnents of Shenington and Fotbea on cats, eounds, especially 
KfiAn^ yowls, and whotlee of birds exerted onentatio reflex move- 
ments of the puma and neck after the complete removal of the 
c er ebral hemispheres etnata, and tTiwlAmna- Beflex movements 
exp r e ss ive of anger and aggression— laahing of the tail with 
basthng of rta hairs, and flexion and extension movements of 
the hmb»— were also produced. In oci casea of complete bilateral 
deafeess the auditory motor reflex was completely absent, but 
returned sanultaneou^ wrth the lestozaiton of hearing u a result 
of psychotherapy A very nervous but totally deaf mute remained 
completely unmoved, never jumping or ihowmg a flicker of his 
eyelids dtnmg one of the eeverest thund erstorm s I have known, 
and yet the next day he was completely cured by suggestion under 
partial 

A sh^t reflex was present m most cases of severe but incomplete 
hyitencal dp^foMw, but it became len maTlrwd uTid sometnnes do* 
appeered completely or was ntmfniBd to a ehght dflatkm of the 
pupil when the test was repeated* 

The ebohtion of the auditory motor reflex m abeolute hysterical 
deelnees makes it clear that one or more of the unswitohed synapees 
m hysterical deafness must be at Urn level of the reflex, or stiQ lower 
— m the auditory nucleus or one of the intermediate oeB-stabona, the 
supenoT olive and the nucleus of the lateral fillet, or perhaps m all* 

The persistence of the deafness dunng hypnosis wnd natural sleep 
ihowi that when the inattention of hyitenc^ Ti— 

a considerable period, the unswitohmg of the synapeee is more pro- 
found than that which normally oocura during deep sleep m which 
the synapsee can always be forced by a loud noise. 
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interrupted by inattention The most satisfactory theory is that 
in the act of hstenmg the resistance at the various synapses m the 
auditory path becomes diminished by some such process as a 
throwing out of dendrites, which brings those of contiguous neurones 
mto more intimate connection In inattention the synapses are 
unswitched, the resistance being increased by the retraction of 
the dendrites 

When a man is temporarily deafened by a loud noise or by some 
recoverable disease, he finds that he is unable to hear, however much 
he tries, and consequently after a time he gives up trymg That is 
to say he ceases to listen, and when the cause of the deafness at last 
disappears, he has become so convmced that he cannot hear that 
he makes no further attempt to listen. Although the sound vibra- 
tions reach his ears m the normal way, they do not give rise to 
the shghtest auditory sensation because of this inattention . he is 
then suffermg from hysterical deafiiess, the inability to hear having 
been suggested by the ongmal orgamc, though temporary, deafness 
Severe hystencal deafness developed in a soldier while he was the 
. only Englishman in a German prison , he ceased to pay attention 
to what was said, as he could understand nothing, and in tune he 
ceased even to hear the umntelhgible conversation of his com- 
pamons His hystencal deafness was rapidly cured by psycho- 
therapy when a year later he came mto Seale Hayne Hospital. 

In hystencal deafness the synapses at one or more of the ceU- 
stations m the auditory path to the cerebral cortez must therefore 
be unswitched, possibly as a result of retraction of the dendntes. 
Further evidence for this follows from a study of the auditory-motor 
reflex. 

Auditory-motor or ')ump-rejlex — ^A sudden noise normally causes 
an mdividual to jump and often to blink, and the pupils dilate , 
the “ jump,” at any rate, is a protective reflex, and represents the 
preparation for flight or fight. 

An officer, whose left motor cortez had been almost completely 
destroyed, went to the Man who Stayed at Home about four months 
after he was wounded His nght arm jumped violently when the 
gunshot rang out on the stage, although no trace of voluntary 
movement returned until three months later. The efferent part of 
the reflex is thus sub-cortical In certam war neuroses of emotional 
oxigm, m which the reflex is exaggerated, jumpmg contmues during 
sleep and deep hypnosis, although the patient does not hear the 
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frequently m othennae uormal mdivjdnjula with no symptoms or 
hatoty of neuroses. 

(3) The iuppoted astoaatxon of hysieneal anaathexia cf the aiemal 
ear vUi hyxteneal dafnets —Ever sinoe Bnquet m 1869 described 
the of hyitencal deafiiees with anzcsthesiA of the extemsl 

ear tlim been regarded as an almost constant phenomenon. 

8ymns Gainsboron^^ and I (1918) noted the eensibihty of the 
external ear m a eenei of 29 soldiers suffering from orgamo 
deafness of varying ongm and of varying degrees of seventy 
The ears were first touched lightly with a finger or some wool 
sometunes beginning with the deafer ear aome times with the ear 
which was leea deaf or nortnal , at the same time the patient was 
Which ode do you feel more distmctly t A mmilar 
eemparuon was then made between each ear and the cheeh on the 
ftamw kiHw. In 28 out of the 29 cases heanng was distmctly bettor 
on one aide than the other and La several the latter was normaL 
Eighte en of the 28 had partial ansetheaia, and 4 had hyperssthesia 
of the affected ear the better ear was normal m every case. In 
the smgle case in which the deafiiesa was equal in the two ears there 
was no ang?gtheaia, But this man did not appreciate that he was 
deaf at ah, a slight degree of deaCnesa havmg been discovered only 
when the eara were AYTnifwid on account of other symptoms. The 
6 cases of asymmetncal deaihees, m which no ancetheeia or hyper 
esthesia was found at the first examination, were then examined 
agam, but a groas form of soggostion was now employed, the patient 
bemg asked the following questions You feel my finger lees clearly 
when I touch tha ear (the deafer one) than this one, don t you ? ” 
and You feel me touch ear (the deafer one) lees clearly than 
your cheek, don t yon 1 ” Four out of the nx patients answered 
Yes m the remammg two the degree of dea&ees was very shght. 
In eeveral of the patients ansstbesia was found to be v er y weB 
marired aiMl was aaaooated with complete or partial ertalgwnfl 
So real was this loes of sensation that one pabait was suhaequently 
seen putting a pm through the lobe of his ear for the amusetuent of 
the other men m his ward. 

In a case of severe bilateral hystenoal deafness exammod m the 
same way both ears were found to bo completely aniMthetia In 
a second case, m which one ear was totally deaf owing to orgamo 
disease and the other had been totally deaf owing to hystena, but 
m which parUa] recovery had occurred as a result of peyohotherapy 
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Diagnosis. 

In tlie observations I earned out at Netley ‘witb E A Peters 
(1917) we found it necessary to discard almost all the entena 
formerly used m the diagnosis of orgamc deafness from deafness due 
to hysteria or malmgermg 

(1) History — Complete bilateral deafiiess foUowmg the explosion 
of a powerful shell was generally hystencal, though a lesser degree 
of asymmetneal orgamc deafness of a more or less permanent nature 
might be produced at the same time owmg to perforation of the drum 
or hsemorrhage mto the rmddle ear, both of which were often 
followed by otitis media, or to dislocation of the ossicles It is 
doubtful whether absolute orgamc deafness ever results from hsemor- 
rhage mto the mtemal ear foUowmg aenal concussion, as no anatomi- 
cal evidence of such an occurrence was ever forthcommg Deafness 
foliowmg an acute illness, especially cerebro-spmal menmgitis, is at 
any rate m part always orgamc, but we have found that the deafness 
may be mcreased as a result of auto-suggestion, no spontaneous im- 
provement m function occurring when the anatormcal condition 
improves 

(2) Other emdence of hysteria — Our mvestigations have shown 
that hystencal symptoms may develop m the most normal mdivi- 
duals if the suggestion which provokes the symptoms is sufficiently 
powerful. No more powerful suggestion of deafness could be 
ima gined than the organic but temporary deafness caused by the 
noise of an explosion m the immediate neighbourhood It is there- 
fore not surpnsmg that hystencal deafness has occurred almost as 
frequently m soldiers who have no personal or family history of 
neuroses as m those with a neuropathic predisposition Deafiiess 
has consequently been the only hystencal symptom m many of the 
cases When, however, the onset was associated with extremely 
temfymg cucumstances, some of the physical residts of fear, such 
as mutism and tremor, were often perpetuated as hystencal symp- 
toms Thus hystencal deaf mutism was quite common In two 
cases sand was thrown mto the patient’s eyes from the sand-bags 
on which the shell exploded, and the hystencal deafness was 
accompamed by hysterical bhndness, which followed the con- 
junctivitis caused by the imtation of the eyes with the sand 

The only conclusion which can be drawn from these facts is that 
while the association of deafness with mutism or with tremor 
18 very suggestive of hystena, hystencal deafness occurs most 
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tttid at all, it may prodoc® a rtflai. If a reflex a present, but the 
patient saya he can hear nothing at all, he is probably a malingerer 
but 00 as he adnuta that he can hear oomething the test does 
not hrfp in dwtmgniwhing between organic deafness, hysterical 
deafoecs, and malingering. 

(6) Temttemx duni\g sleep —As hystencal symptoms are the 
result of suggestion, it might be expected that they would not persist 
dunng sleep ani^ Dabmski r^arded this as a definite law My 
expenence a g rf j i* with his with regard to all other hysterical symp- 
toms whwh I have investigated, such as paralysis, contractures and 
amesthesia. I have seen several deaf mutes and one aphomo 
patient who talked naturally in their sleep and a man with hysten 
cal ■mruwia who had rughtmaree referring to his period of amnesia 
But hystencal deafness vs an exception. Thus I found it quite 
impossible to wake two of my patients, who were sufienng from total 
hysterical deafness and were ilecpmg m a hut by themselves by 
shontaig or by making other very loud noises within a foot of thax 
heeds. I convmced myself that deception was impossible and the 
hysterical nature of the dea&ess in both cases was at a later date 
oonchttively proved by their instantaneous r ecov e ry with powerful 
suggestion. In one patient a elif^t twitch of the eyehds was some- 
tunes obaerved with a particularly loud noise but not in the other 
It seems probable that a malingerer could be detected this test, 
u he would certamly wake if a loud noise were made when he 
was asleep 

(7) of Aypnorw — I had expected that hearing would return 
m hystencal oases dunng hypnosiB, but I found it quite impoasible 
to make deaf patwnta, whom I had deeply hypnotised, obey any 
command or show any signs of heazmg, and no aoditoiy-motor 
reflex was produced. The unswitohed synapees thus appear to 
remain unswitohed daring hypnoaia, as they do dunng sleep 

(6) ChoToder of the ootoe. — In almost all cases of severe deafliess 
due to organic disease the character of the voice changes. It is 
difficult to understand why there should bo any difference m the 
effect of total deafness on the voice, whether it is organic or hystencal 
as the change is simply a result of the patient s mahilrty to bwir tie 
own voice Although m aome of our hystencal cases the typical 
voice of the organically deaf doveleped, the majority showed no 
change m timbre or mtonation, 

(9) Ltp-nading — -When a deaf man teaches litmiiBlf bp-roading, 
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the organically deaf ear was found to be anasstbetic, and tbe hysteri- 
cally deaf ear was normal, correspondmg with the fact that the 
deafness of the former was much more severe than that of the latter 
It IS thus clear that the supposed association of hystencal 
anaesthesia of the external ear with hystencal deafness is a com- 
plete fallacy, and that anaesthesia is likely to occur m a deaf ear if 
looked for, whether the deafness is orgamc or hysterical, so long as 
the mdividual is sufficiently suggestible and not too well educated. 
In all the above cases the patients were soldiers who had been 
on active service, and our experience showed how suggestible the 
majority of war-worn soldiers are, even in the absence of any 
hystencal or other nervous symptoms The results obtamed with 
ordmary hospital patients were consequently less stnkmg Among 
four adult male civihans, three females, and two boys, all of 
whom were deaf in one ear or deafer m one than m the other, only 
one of the adult males had an anaesthetic external ear 
Ten well-educated mdividuals, who were asked whether they 
would expect any difference between the sensibihly to touch m the 
two external ears if they were deaf on one side only, rephed m the 
negative On the other hand, seven mdifferently educated men all 
rephed m the affirmative The difference is simply due to the fact 
that no mtelhgent man would expect his external ear to be 
anassthetic if he were deaf, but a man of less education would act 
upon the suggestion imphed m the question without cnticismg it 
The greater frequency of grotesque hystencal symptoms among 
hospital than pnvate patients, and among pnvate soldiers than 
officers, is doubtless due to the greater mteUigence and greater 
development of the cntical faculties to the latter 

(4) Bone and atr coTidtiction — ^When deafiiess is not absolute, a 
tunmg-fork can still be heard by bone conduction (positive Rinne’s 
test) This shows that the deafness does not depend on changes 
in the middle ear, even when these are present _ But it does not 
distmguish between the nerve deafness due to orgamc disease and 
that due to hystena Moreover, the test can be apphed only m the 
shghter cases, as m many instances deafiiess is absolute and no 
heanng is possible, whether the sound is conducted by bone or 
through the air. 

(6) Auditory-motor reflex — In absolute deafiiess, whether due to 
orgamc disease or hysteria, the auditory-motor reflex is absent, but 
m partial deafiiess, whether orgamc or hystencal, if a sound can be 
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•omecitwndtvitiowimcoittijppened, 'We'wereintlrttrenohet 

gomg for life Then tm> of ui spotted & Qerman macliine 
ymnw m t hole to ire Tnadn op <rar mindi to bore bhn. We m&de a 
chaige at bun aod I Jttrt remember getting to bim when a higb*oxploeiTe 
■ben hunt at tar bead it aeemed as if it burst mside my oead every 
tl'big went bUoiu I tned to out and conldn t, and 1 oonld not be&i 
my zoatei — only jost a ternUe bursting in my bead all tbe time. 7 
never remembered anything mots nctn I came to on tbe boat, 

Ibe doctors have told me that I will get all n^t in Ume 
Tbe letter ended abmptly at point, aa 1 then came to examme 
him. The prenona day I bad hypnotised bm witbont difficulty but 
was unable to make any effective anggestuma, aa tbe deafness pernated 
dnrmg tbe l^notm aleep ao that tm snggesUona did not reach tbe 
bigber centres of ba bram and were coneconently not acted upon either 
wbilft be remamed asleep or after be awoW Ho was ao deaf that be 
beard nothing at all dnrmg an exceptmnally violent thunderstorm 
He was not o^y unable to speak, but could make no aouud of any kmd 
and oonld not cough. 

As no improvement bad taken place, be was given ether after bemg 
told m wntmg that it would have tbe effect of restonng bis speech and 
bearing He began to struggle after a first few wbiffi and long before 
be was anmetbetiacd be be^ to repeat tbe word Mother ust m u 
wboper then louder and icmder until be ibouted it with a stentorian 
Ytnoe that would have filled tbe Albert HaQ. Tbe etbensation was then 
daa mt mo ftd , bis Innbs never bavu^ become relaxed. Aa be came 
round, I told bim to say vanoua wo^ wbkh be repeated after me 
and I than earned on a ooutmuona converaation wrtb mm. When tbe 
effects of tbe annstbetu finally passed away be was talking with a 
normal voice and be had completely reoerrered bn bearing 

Unoompbested bystoncal deafoeae is much more difficult to treat, 
and for a tune oui results were lees aataslBCtOTy than in any other 
hysterical condition. For this reason we wore mdn<Wi to employ 
Vinous fonna of suggoBtion, altbou^ we realised that the 
^ere not really aatiafactory Suggeatxjn under hypnoeis wus never 
of any use, as the patient retnained deaf while bypnotmod, and oon- 
•equeatly heard none of the auggeetionB which were made to him. 
Secteerty as e means of suggestion waa sometnnee aaoceeafol, but 
often foiled. In a number of cases of absolnte bilateral deafness, 
which bad resisted all other forms of treatment for some montba, 
we performed fake " opetatwna, making a ecratcb behind the ear 
in the incompletely auBeethetieed patient, 

Hyst sTKo l dat^fneM fcHowtg exvotvn to a •ieS as^ploawm emtd by a 
jwojxrtocw. — ^lance-CorpotaliL igedM waa blown up by a shell on 
191C He beoame completely bhnd. deaf *Tli^ dumb 
although be did not lose oonaciouaneia. ffiaiigbt returned the foDowong 
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Ins deafness must be of a high degree Several patients with 
hystencal deafness learnt -it with remarkable rapidity, so that it 
IS not, as has been suggested, a sign of orgamc disease On the 
other hand, it is very unlikely that a malmgerer would ever learn lip- 
reading 

(10) Vestibular symptoms and reactions — ^Disturbances m the 
vestibule as a result of concussion may cause spontaneous nystagmus, 
which may be accompanied by giddmess and staggermg, but these 
symptoms rarely last for more than a few hours 

We found that the only test upon which almost complete rehance 
can be placed in the diagnosis of absolute hystencal deafness from 
absolute orgamc deafiiess is the presence of normal vestibular 
reactions to the rotation and calonc tests m the former and 
their loss m the latter The vestibular reactions are entirely 
beyond the control of the will, and it is therefore mconceivable 
that they should disappear as a result of suggestion. As hystencal 
symptoms are always caused by suggestion, the vestibular reactions 
must remam unaffected m hystencal deafness On the other hand, 
it IS highly improbable that any orgamc lesion could damage the 
cochlea or the cochlear nerve or nucleus on both sides sufficiently 
to cause total bilateral deafness without at the same tune damagmg 
the vestibules or vestibular nerves or nuclei, so that total orgamc 
deafness is almost certam to be accompamed by deficiency m the 
vestibular reactions 

Treatment. 

When hystencal deafness is associated with mutism it requires 
no special treatment, as hearmg almost mvanably returns spon- 
taneously when speech is restored In order to make this still more 
certam, the patient must be convmced that directly he speaks he 
will hear his own voice, and that he will then hear everything 
clearly There is rarely any difficulty m curmg the mutism by 
simple explanation and persuasion, though m our earher cases we 
occasionally resorted to the suggestion produced by applymg 
faradism to the larynx or makmg the patient excited with an 
anaesthetic 

Hysterical deaf-mutism following shell explosion cured by suggestion 
with ethensalion and followed by partial amnesia — ^An Australian soldier, 
aged 22, wrote the following letter to his relations on August 21st, 1916 
“ You may be a httle surprised to hear that I am m the hospital sufiermg 
from shell-shock, which has taken away my speech and hearmg It is 
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hia tlw^fnwpt hid noir diaappeared as tic desLieas was at first 
organic, ho cotild not bear howev er much ho listoned and con 
lequontly after a tune he had ceased to hsten at alL Ho was next 
periuadrf to hsten intently and was taught that listening was just 
as active a proces* as moving and required a consmoos effort on his 
part untQ it again became automatic. This method was successful 
m a case recently seen with Dr Harold Dans. 

Bydencal deajneu jmdytctd by gunfirt oil dwpt and a coebaiL 
Jiecowry Oirte t/tari later vU\ juyeXothempy — ^The patient a younff 
officer was proud of his exceptioosl powers of hearing when he jomea 
the Army in 1054 He had foond twt he had such perfect bearing 
that he could ” hear a watch tlftVmg on a fence in an open field thirty 
feet away The first time he fired a shot on a nfie range he was dis 
tressed to notice that hu hearing In both ears became unpaired. He 
ccoinlted a doctor who gave b>m come oQ as a preUminary to having 
them syringed. The moment the cold drops of o3 entered his left ear 
It becsiDo completely deaf so he injected none into the right. When 
next day the left ear was synced do wax came away and there was 
no improvetDent In hearing The patient himself atti^ted the deaf 
uen of the Uft ear to the shock of the cold oil agamit the drum. 
He was advised to resign his cmniaitsion as he was told thst gunfiro 
woold be Uk<^ to impair hh hearing still further He did uot do so 
but went to Ennee with the Expeditaonary Force The Doue danng 
the fightmg m Flanders and France caused cotuodetsble detenoration, 
bat cD^ stni hear a Uttle with his nght ear 
The patient was teetotal because of a promise made to his father 
thst he would neither dnnk not smoke tul be was twenty-one One 
evening at a party soon after his return to Enriand he was persuaded 
to drmt a cocktaiL He had swallowed a smgVe sip when the heanng 
in his right ear suddenly disappeared almost completely and the mnaio 
from a loud band playing on the wireless changed to a famt noise 
without any musical tone He had previously had a very good ear 
for mane but with the very slight hearing he t rill retained in his nght 
ear he could not recognise any tune or differenlaate between two note* 
loudly played on the piano 

He consulted muneroua ear specialists all of whom told him that 
he had nerve deafness and that nothing could be done for htm. He 
was advised to get an electno hcarlng-aid- The moment it was switched 
on its hearing became still worse. He was much anucyed snH the 
attendant sent him m alarm to another aural surgeon who like all the 
others, told bon that no treatment was Ukely to benefit btm It was 
never suggested that the dea&esi might be wholly or m part hysterical 
untH he nappeued to meet Di Harold Davis, a general physician 
who had read sbont casts of hysterical deafness In the war of 1914-18 
and felt convinced that this patient must be suffenng from the same 
eouditioii. 

When 1 first saw him m J one 1915 with Dr Davis, he had no heanng 
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day On reaclung England he was able to read and write, and he talked 
in his sleep In spite of treatment with encouragement, electricity and 
etherisation, no further improvement occurred until one mght m 
November, when he woke up and asked the Sister for a drink After 
this he was able to talk normally, but the deafiiess remamed. 

He came under my care at Netley on March 21st, 1917, seven months 
after the onset of the deafness He was foimd to be completely deaf 
both to air and bone conduction, though he could feel the vibration of 
a tunmg-fork on his mastoids A loud noise ] ust behmd his head caused 
a slight tremor of his hands, bli nkin g and dilatation of the pupils, 
although he heard nothmg A sbghter reaction was produced on the 
second and third occasion when the noise was repeated After this it 
disappeared completely and did not return 

As the vestibular reactions were found to be unaffected, it seemed 
probable that the internal ear was free from orgamc changes This was 
rendered still more likely by the fact that immediately after the 
explosion the deafness was associated with mutism The patient was 
hypnotised, but the deafness persisted he could not be made to 
respond to any suggestion, as he was unable to hear, and a loud noise 
produced no auditory-motor reflex, the pupils as well as the eyehds 
remaimng fixed The deafness also persisted durmg natural sleep, as it 
was found impossible to wake the patient by shoutmg “ fire ” and by 
bangmg a poker against a coal-scuttle withm a few mches of his head, 
and no reflex flicker of his eyehds was observed In the morning he 
had no recollection that anythmg unusual had occurred durmg the 
mght He was suddenly and completely cured by a “ fake ” operation 
on his ear on Apnl 20bh, to his mtense dehght, as he had recently 
become extremely depressed at the absence of any sign of improve- 
ment after more than seven months His hearmg was accurately 
tested the next day, and it was found that it was perfectly normal 
both to air and bone conduction, and the auditory-motor reflexes had 
returned He was discharged to duly three weeks later, feebng per- 
fectly fit He visited the hospital on June 29th, a few days before he 
returned to France , his hearmg was normal, and he was well m 
every way 

This method of treatment was not mvanably successful, and at 
the best it was not one which could be regarded as desirable, as it 
IS much more satisfactory for the patient to understand the exact 
means by which he has been cured than for him to be fooled mto a 
cure by gross suggestion. With mcreased understandmg of the 
psychological basis of hystencal deafness we were able durmg the 
last year of the war to cure a large majonty of cases by the most 
rational form of psychotherapy — explanation, persuasion and re- 
education The patient was made to understand by written 
explanations how he had become deaf, and how the original cause of 



HYPEKACOUSIS BT 

luiv© become famiH oinng to tbeir resisting power having been worn 
orrt by prolonged etram, their speoal senses and the reflexes 

aawxttted with them becoming tnned up to such an extent that 
pgbtai and sonnds, which men with stronger nerves learn to dis- 
regard after they have been m the trenches for some tone, give nse 
to more aM more exaggerated motor responses. 

The patient ts ahnormally sensitive to sound and hatea the 
ih^test noise he u unable to sleep in a town, and sudden noises 
often fngfatiyu him. The condition of most patients suffering from 
war neuroses Is much aggravated by a thunderstorm or the sound 
of distant firing, as dunng an air raid. Blany are reduced to tears, 
and few are able to sleep the following night. Bnght light is also 
dttagreeahle, but vision is less sensitive thau hearing In meet 
eases these symptoms are aunply due to moieased imtahihty of the 
nervous system, but m one severe case true hyperacousia was present, 
and Captam K A. Fetezs and I estimated that the patient heard 
sixteen tunes more acutely than the average normal mdmdoal. 
It was possible to carry on a oonvembon with him by whispering 
in one comer of the ward when he was lymg m the opposite eoznex, 
although men with normal hearing who ware standing half way 
between in the centre of the room could not hear a word of what was 
whispered. The hyperacousa and exaggerated defence reflexes were 
qmte untnflnenced by the admmistiation of 100 grs. of bromide a 
day and were only elightly reduced by plugging the ears with 
plsstume. 

Mott men rapidly improve when removed from the aighta and 
sounds which caused their abnormal state to develop the 
defensive reflexes become lass and less exaggerated. If howev er 
the emotion of t^irm r is kept ahve by vivid dreams, still more 
if the individual oontxnuee to picture the hoTTOEB he haa witnessed 
to himself even when he is awake and erveiy sound reminda 
of the bursting of shells, the symptoms persist. 

The flinoh reflexnow occurs whenever anybody even the patient s 
friends and relations, ootuee near and the Jump reflex, wldch may 
at first be produced by nothing lees than an explosion m the near 
neighbourhood, now follows other noisea, until m tune quite harm 
leas and comparatively faint sounds give use to it 

In severe cesea the patient appears to be In extreme terror He 

jump* Violently and trembles from head to foot at the slightest 
•ound he raise* his arm as if to protect his feoe from a blow and 
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at all in lus left ear Witli the nght ear he could hear sounds very 
famtly, but he could not distinguish words or notes of music He 
was able to carry on a conversation fairly well by means of lip-readmg, 
m which he had become very expert His story pomted clearly to 
an hystencal origm Bemg specially proud of his hearing he was 
likely to be unduly impressed by the slight deafness which naturally 
results from gunfire, so that it did not qmckly disappear m the normal 
way The sudden aggravation after ha^^ng cold oil dropped mto his 
external ear could have no orgamc explanation, and the emotion 
connected with drmking the forbidden alcohol further aggravated the 
deafness We explamed the nature of the deafness to him, and gave 
him lessons m listemng to conversation with his eyes covered to pre- 
vent bp-readmg and also to the piano He rapidly improved, but 
was able to stay m Oxford only long enough to have four lessons He 
contmued to practise listemng at home, and by October was hearmg 
sufficiently well with his right ear to be able to hear everythmg said 
to him m a voice of ordmary loudness at a distance of ten feet The 
listemng required for hearmg still required a voluntary effort instead 
of bemg automatic He is now trammg his left ear in a similar manner. 

EXAGGEEATED FLINCH AND JUMP REFLEXES , HYPERACOUSIS 

The “flmch reflex,” which is caused by the sight of danger 
approaching, consists in the assumption of a crouohmg attitude , 
the arm is raised m front of the face and the eyes blink It has 
the object of hidmg the mdividual and defendmg him from attack. 
The “ jump reflex ” consists of a sudden movement of the hmbs and 
trunk, and is associated with bhnkmg of the eyes and dilatation of 
the pupils , it IS caused by sudden sounds, and is really the pre- 
paration for the immediate activity, which would be displayed if 
the mdividual obeyed his mstmctive desire to save himself by flight, 
the special conditions at the front lead to duckmg of the head bemg 
added to the ordmary jump reflex of civil life Our observations 
and Sherrmgton’s experiments on ammals show that these responses 
are true defensive reflexes and have theur centres m the mid-bram 

The common exaggeration of the jump reflex m soldiers suffenng 
from certam war neuroses ib not, therefore, correctly described as 
hyperacousis, for the sense of hearmg may be no sharper than 
normal, and actual hearmg need not occur at all, as the reflex occurs 
when a patient is asleep and hypnotised as well as m some cases 
of hystencal deafness It is sunply a part of the general exaggera- 
tion of the defensive reflexes, which is a characteristic feature of 
those war neuroses which are purely emotional m ongm It is 
specially common m men who are constitutionally timid or who 



CHAPTER X 

PUNOnONAL DISORDERS OF VISION 

HYSTEBICAL BUXDKEaS 

In Chipt«r IX it vtu Biown tow In order to bear It rras neceasary 
to bften, and that tbe prooees of bitening involved eonie obange 
at eynapau m tbe auditory tract from the coohka to tbe 
cerebral cortex, as a recolt of wbioh reeistance to anditoiy impnlses 
W14 dnniniflbed. 

In order to see it hi necessary to look. Looking involves a process 
in the visual tracts strtctly comparable to rrhat ocoort in tbe 
auditory tracta m listeiung Bnt, in addition to this, tbe notion 
of a nmnber of mnsclea is called into piny Two distinct eleinents 
tbns requiro ooncderatwn — the afferent, Involving tbe visual tracts, 
and tba eSectnt, involving certain motor tracts. 

(a) Tbe Afferent Element — Inattention ts rarely so profonnd 
in normal individuals that no visual impulsea reach tbe brain at all, 
altbougb complete absence of bearing not mfrequently resoltB from 
extreme inattwtioii. It xs common enougb for visual impulsce to 
be so blurred that a ™n , wrapped in bis own tbougbts, does not 
Me tbe approach of a fnend, bnt he would always avoid obstadea 
if be were walking, and be would be aroused by tbe sodden approach 
of an object to htt eye The latter would also give use to tbe flinch 
reflex. 

In tbe condition of stupor which was not nnoommon m soldiers 
who had been exposed to exceptionally terrifying ordeals, the mmii 
appeared to be ao completely absorbed with thoughts which bad 
no connection with tbe patient's present anr i r a i n Amgii that be did 
not itapond to any impnlsee from the outaide wodd. He appeared 
to be bbnd, deaf, arid anjeatbotw he gave no flmcb (visual motor) or 
jump (auditory motor) reflax, cutaneous (tactile-motor) reflexes were 
often, tbou^ not invariably abolished, and the pu^ oontiactod 
■biggishly or not at an on exposure to h^t. In apite of this he 
would feed himaelf if food were put m front of him, and he did not 
atmnble agamst obetmotians if ho wore tAVi>n for a walk, and he 
«<5a*ionaIly ihowed a aligjit teepcttse to certain kmd eounda, so 
that viawn and hearing wore clearly stfll pcwible but it waa 
99 
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ludes Ins head under the bedclothes when anybody approaches him. 
After aU conscious feeling of terror has disappeared and the patient 
no longer thinks or dreams of the horrors of war, the appearance of 
terror may contmue unabated. 

TINNITUS 

Tinnitus may be associated with hystencal deafness and may 
contmue after the disappearance of the latter, but it also occurs 
mdependently It is frequently noticed by the patient only after 
some improvement has occurred m the severe deafness immediately 
foUowmg an explosion m the near neighbourhood 

Txnn'tlus resulting from blast — A man admitted for symptoms 
resultmg from the explosion of a high-explosive shell complamed when 
he regamed consciousness of constant noises m his head, which never 
ceased and greatly distressed him . His hearmg was normal, but I 
found a thick hair growmg m the external meatus close to the drum on 
each side , it touched the drum on the side m which the noises were 
loudest and the opposite wall of the meatus on the other side The 
removal of the hair was immediately followed by disappearance of the 
tumitus The hairs must have been present for years, but until the 
imtabihty of his nervous system became exaggerated by emotion 
caused by the explosion they had caused no trouble. An alternative 
explanation is that the hair was driven m so as to touch the drum by 
the force of the explosion 

Tinnitus may result m auditory halluomations The patient 
imagmes he hears shells coming towards him and bursting, or he 
may hear the whizz of bullets or the blowmg of whistles 
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tboTOT£ji co-ordmfltion, so tliat the object to bo Ictokcd at is brongbt 
mto the centre of the field of Tvdon of both 0700, and the dhary 
imncles contract jnst sofficientiy to bring it mto correct focas. All 
thoe motor proceasca may be unpaired as a result of suggettioii 
either alone or in addition to the afTerent element already described, 
Herr tins occ oia can beat be understood by a consideration of the 
hysterical disorders of vision rrhich follow gassing 
Exposure to mustard gas is followed m a few hours by pam in 
the ^es, which is mcreosed by exposure to b^t. Conjunctivitis, 
blepharitis, and m rare cases keratitis, qmoUy develop As long 
as p*Tn HTiil photophobia are present, the swollen lids remain closed. 
This a portly due to inactivity of the levator palpebrm supenons 
muadca, for the patient do effort to open hn eyes, knowing 

that if he were to do so the exposure to light would cause pain. It 
18 partly due to a protective refiei, which resolta m over-action of the 
otbiculana palpebrarum moacles, particularly if the patient does 
try to open his eyes. The object <rf this is to protect the oyta from 
b ring imtated by bght it is accempamed by refiex laohrymatioD 
u a result of which imUting mateoal is washed away The m 
flammation gradually subsides, the refiex blepbarospasm and 
laditymatiou disappearing pun passu At the same tune the 
majority of patients realise that they can now open them eyes 
Without hurting them, and m most cases they do eo 
In individuals, however who have become abnormally suggeatibla 
as a result of the stress and stram of active eemca and m others 
who for any reason are particularly anxkros about the condition 
of their eyes the normal results of the conjunotmtia become per 
petuated by auto-saggestion, to which may oometimes be added the 
hetero-auggestion caused by mjadiaous treatment, such as the 
prolonged use of eye-shades and dark glasses, which give me to an 
exaggerated fear m the patient s mmH of the oonseqaenoes of having 
been gasMd The vohmUry inactivity of the levator palpebt® 
supenons becomes perpetuated as an mvolaiitary Inaotivi^ which 
may amount to aotaal paralyns, the oondition being now one of 
hystencal ptosis. In rare cases the hysterical paralysiB of the levator 
palpebi© may spread hystencal pamlyiiB of the whole of the fece 
resulting (Fig 15 ) A patient who finds himself unable to open his 
eyea by oontracting hm levator palpebae muscles often attempts to 
compensate for this by octrtractmg ha froatahs Mid if the 

attempt meets with suffiownt suooess to enable to see through 
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difficult or impossible to induce him to look or listen even for a few 
seconds at a tune Exactly the same tbmg occurs m somnambulism 
The doctor, seemg Lady Macbeth wa lkin g m her sleep, exclaims, 
“ You see, her eyes are open,” and his compamon rephes, “ Ay, but 
them sense is shut ” 

In the chapter on Hystencal Dea&ess it was explained how the 
idea of bemg unable to hear, suggested by temporary orgamc deaf- 
ness, might give nse to a contmued absence of hstemng and con- 
sequent deafness after the orgamc cause had disappeared In the 
same way any condition, which has led to complete though temporary 
bhndness, may suggest to the mdividual that he has lost his sight 
for ever This is particularly likely to be the case if the temporary 
bhndness is produced suddenly under temfymg conditions, as, for 
example, by the explosion of a powerful shell m the immediate 
neighbourhood The slower onset of the temporary bhndness m 
gassmg, although the surroundmg conditions' might be equally 
temfymg, generally resulted m less profound hystencal bhndness 
When the suggestion that the sight is permanently lost has become 
thoroughly accepted, the mdividual will cease to look The visual 
tract IS no longer prepared for sight by attention, and visual impulses 
consequently cease to pass to the occipital cortex In the act of 
lookmg the resistance at each cell-station m the tract appears to be 
diminished by some such process as a throwmg out of dendntes or 
an alteration m the electro-chermcal condition of the synapses. 
Consequently visual impulses not only give nse to no visual per- 
ception, but the flmch reflex and m the most severe cases even the 
pupil reflex to hght disappear, as the resistance to the impulses, 
even at the lowest synapses, is too great to be overcome More 
commonly the impulses produced by a very bnght hght can stdl 
break through the resistance, so that the hght is perceived and a 
sluggish reflex to hght is obtamable, but the flmch reflex is stall 
completely abohshed 

When, as a result of psychotherapy, the patient reahses that he 
can really see if he only chooses to look, he once more throws out 
the dendntes or otherwise reduces the resistance m the visual path, 
and vision returns, the pupil and flmch reflexes becommg normal 
again at the same moment 

(5) The Efferent Element. — ^With the afferent element set m 
readmess, visual impulses reach the occipital lobes, but nothing is 
seen clearly untal the eyes are opened, the extrinsic muscles work m 
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do« not contract them to the correct extent. He lias in feet kwt 
control over acconunodation, grtd believing himself blind, looks at 
nothing. 

The extemsl ocular mmclea may rtmam inactive tnth the pro- 
dnefaon ofhyitencal external ophthalmoplegia — a very rate condition, 
which I have however aeen occasionally Mach more fretpiently 
certain imiados are thr o wn into spasm m an attempt to bring them 
mto action after long disuse and hystencal strabtsmos resulta. 
Thus hnterKal spasm of convergence is often seen when the eyelids 
are forced open, m odditwn to the contraction of the supenor recti, 
which tends to keep the pujdls bidden under the upper lids. In 
consequence of these ahnormalrtiea of accommodation and con 
Tcrgence, the patient sees nothing clearly, but he is not completely 
hfind. Compete hyitencal blindness which is rare m cases of this 
kmd, b due to the patient being so convinced he cannot see that be 
does not use his vtsaal centreg at alh The meobamsm of this 
condition has already been described. 

The foOowiDg case* of hysterical dtsardert of visum have been 
selected from the large number I have seen as iHastrating what 
has already been said conoennng their pathogenesis 

The first case is of excepUonal mtorest as it is also the only one 
m which the reflex contnctioii of the pupils to light was abolished. 
So ^ as I am aware no rimflftr case had hitherto been desoxibeiL* 

Total Uvtdneu vuA Iom pupil rtflexa fdHo^cmg $hdl-coneu*non 
i^iUneal aolure prvred by roj^ cure by peycbot^icropy afto’ pawtwg 
Jot four years — ^Pioneer B sg^ 41 went to France m Bepteonner 1914 
dfto six weeks flghtmg he was stunned as the result oi the exploeum 
of a ihell in hu immediate vicunty In the evening he noticed he could 
ant see deady and attrUbuted t^ to the shook of the exploeum. He 
St once feared he would lose his sight his cnrelids began to droop 
he had difficult in foousamg near objecta. He was sent to "Rri gljnj^ , 
where the use of eye-diopa and dark glasses oonfixmed his feaii, and 
in a short time he became totally bli^ Bailr in 191b he was da 
charged as permanently unfit, receiving a full pennon for total hlindnesa. 
Hs was examined every aix mootha after thw, but no tr ea tment was 
^ren. In November 1918 hs waa teen by Mr J R, Eoliton of 
Flymoutb, who rtoognised the oonditaon as hyitencal, advreed hia 
tearaf er to Seale Hayne Hospital, where he was admitted on Novem- 
ber 13th, 1916 He preeenled the picture of the ^'pical blind beggar 


* exactly rimflat cItIIUh ease was naier my osn In 1930 and wm 
cured by Dr n EDk by ilmpb payiAothmapy (0^* Botf A?., SO tS.) 
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the chinks between his eyehds, he does this more or less constantly. 
The reflex blepharospasm is perpetuated as hysterical Ibepharo- 
spasm, which is generally most obvious when the patient attempts 
to open his eyes voluntarily, the eyes becoming more tightly closed 
than ever The paralysis of the levator is thus accompanied by 
spasm of the orbicularis, just as hysterical paralysis of one group 
of muscles m a limb may be accompamed by hysterical spasm of the 
opposmg group of muscles The spasm often mvolves the neigh- 
bourmg muscles or even all the muscles supphed by the facial nerve 
Any attempt to pull the eyes open meets with great resistance 
In some cases, after it has become possible to open the eyes volun- 
tarily, the ptosis and blepharospasm manifest themselves mter- 
mittently m the form of attacks of b linkin g, especially on exposure 
to a bnght hght. Although hysterical ptosis and hystencal 
blepharospasm are generally present together, either may be present 
alone, and the proportion of one to the other may be difierent m 
the two eyes (Fig. 16) 

In total blmdness due to severe bilateral optic atrophy the eyes 
are kept open durmg the day and look straight forward, but they 
close durmg sleep An imeducated man, however, if told to pretend 
that he is bhnd, generally closes his eyes, and when they are forced 
open or he is told to open them, he at once turns them upwards m 
order to keep the pupils covered by the hds Conversely, if he is 
for any reason unable to open his eyes, he is likely to imagme he 
IS bhnd Hystencal ptosis and blepharospasm are thus often accom- 
pamed by hystencal amblyopia, the patient havmg so convmced 
himself that he cannot see that he makes no attempt to look when 
his eyes are at last opened When the hds are forced apart, the eyes 
generally turn mvoluntanly upwards to protect them from the light 
The pupils are consequently still hidden, and vision is impossible 
Even when the hds are sufficiently separated to expose the pupfls, 
the patient can see only mdistmctly, and m rare cases he cannot 
see at all The mdistmct vision is due to a combmation of hystencal 
paresis and hystencal spasm of accommodation A man with 
normal vision relaxes his cihary muscles to look at the distance, 
and contracts them to look at a near object A man who is con- 
vmced that he cannot see, fails to regulate the activity of his cihary 
muscles correctly when he opens his eyes Instead of relax- 
mg them when he wishes to look at a distant object, he throws them 
into spasm, and he also fads to see near objects clearly, as he 
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iratahon it caused drew their attention to their eyts and resulted 
m blepharoepasui amhlj^ipia, which persisted long after every 
Bgn of conjunctivitis had disappeared. These early cases were the 
only ones in which hypnotism waa used 
ByiUnal Uindneu foUoxni^ expotun to a sAeG exploston — ^The 
patient, aged 52 waa looking over a parapet at Gallipoli on July 18th, 
1915 when a ihell atmck the aand bags m front of hhn. Ho remembera 
the aand thrown up into hu e^ after which he fell back and 
knocked hfa head- He waa unconsaoua for twenty four houra. Ha 
first unpresnon on regaining conaciotxanesa waa extreme imtation in 
hn eyes. He tned to open them but fonnd he conld not do so He 
felt conTxnced that be wonid never be able to open ha eyes or eee again. 
Tha condition of ha eyet had not altered when I first saw him on 
September 17th, 1916 He waa quite blmd, and there waa a constant 
flicker of ha eyelids, which were kept almost closed. On fordbly 
opening hk eyes they were found to be tnmed ao far upwardi that n 
was difficult to see even the irk. A few fragments of land were still 
embedded m the oonjanctivi bnt not in Um cornea there was no 
infiimmation 

The patiot waa easily hypnotised, and whilst asleep he was told 
that he would be able to aee wuen he woke up The moment be awoke 
the sQgsestlon wu repeated very fordbly ai^ hk eyes were held open. 
He COM out that be could see, team tan down ha cheeks and he fell 
on his knees m grati^e, as he bebered that his tight had been restored 
by a miracle. 'When eeen agam on September 20th the eartenod 
appeantnee of hk eyea waa normal and be laid that he could see 
ai well as he had erer done There had been no return of eymptoms, 
and the patient was well in every way when I last saw him a fortnight 
later 


1 shall now deecribe the different vajietiee of hysterical visual 
diaturhenoe*, which were such a frequent result of gaswing m the 
war of 1914-18 In the preoeut war saud-etonns m North Afnoa 
are likely to take the plaoe of gaa as the chief oxcituig cause of 
hyitencal disorders of vision. The first case is an example of the 
wunmonformm which both eyea were equally affected. Thepatient 
was unable to open his eyes owing to a combination of hysterical 
ptosu and blepharospasm and when the eyes were opened he saw 
Only very indistinct^ 

NjpWmeol MepAorospom, ftatxs ond amWyopw foOowtg gattxng 
— Gunner K. aged 63 had bsen m France eeven TnmitKii, npj foj 
moat of the fame was on duty behind tlm firing Itnw, because ha n er ? es 
were not equal to Hfo at tha front. In December 1917 be was blown 
^ waa then very shaky and frightened. He waa gaaaed on 
■^pri|9th 1918, Next morning he waa nntble to open ha eyes. "When 
emitted to Beale Hayne Hospital nnder Oaptam 0. H- E^man m 
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of the street Unshaven, unkempt and dirty, and •wearing a pair of 
dark glasses, he came supported by his ■wife, -while m his hand he earned 
a thick stick to help to guide himself Whilst weanng the glasses he 
kept his eyes open, but could see nothmg , when they were removed, 
he was unable to raise the hds owmg to severe blepharospasm except 
m a darkened room. 

Treatment was commenced the same evemng, and in' a short time 
the blepharospasm was overcome, and the patient opened his eyes, 
but he was still totally blmd The 'pupils were then found to be vnddy 
dilated, with no trace of reaction to light The flmch reflex was com- 
pletely absent m both eyes Ophthalmoscopic exammation showed 
nothmg abnormal, and a diagnosis of hysterical blmdness was made 
Explanation as to the nature of his condition and encouragement to use 
his eyes rapidly led to partial restoration of "VTsion, but at the end of 
two hours he still stumbled over objects placed m his path After a 
rest of an hour, treatment was contmued and further sbght improve- 
ment occurred In attemptmg to focus his eyes he made strong con- 
tractions of the muscles of his neck, similar to those seen m the spastic 
vanety of hysterical aphoma when the patient attempts to speak 

The next mormng he was taken out of doors, and distant objects 
were soon recognised An endeavour was then made to teach him to 
focus his eyes on nearer objects, and by the everung he eould read 
6/24 at 20 feet The excessive contractions of the neck muscles con- 
tmued, however, but by encouragmg him to relax they gradually dis- 
appeared, and vision steadily improved He was stiU mclmed to 
stumble over objects placed m his path, but this was merely due to 
inattention On November 25th he could read -with each eye m turn 
6/12 at 20 feet, and he could spell words prmted m small type, but as 
he was almost completely ilhterate he could not pronounce them The 
flmch reflex and the normal pupillary reactions to hght had returned 
the first evemng 

The patient was also completely deaf m the left ear on admission , 
he was given instruction m listenmg, and at the end of a week he could 
hear normally When seen four months later, m February 1919, he 
was at work as a watchmaker and gramophone repairer and his -vTSion 
and hearmg were normal 

Whilst a man is still dazed as a result of bemg blo'wn up by a 
high-explosive shell, he pays no attention to any external s timuli 
and may be regarded as psychically bhnd, deaf and anaesthetic 
His sight, hearmg and cutaneous sensibihty generally return as he 
regains consciousness, but if there is anythmg which draws his 
attention to his eyes, the blmdness may persist as a result of auto- 
suggestion The foUowmg is one of seven cases seen -with Mr A W 
Ormond m 1916, m which sand was blown mto the men’s eyes from 
the sand-bags of the parapet on which the shell exploded The 
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ptialj^ The complete rocoveiy after a few minutes’ treatment by 
psychotherapy, although the ptosu had persisted without alteration 
for a considerable tune, confirmed the diagnosis of hyatena. 
BpUnaU tiepiantpatm^ piont auoeiaUd vUh orcr-uehon ctf 

fnnialu and amblvopia, fdu^ng ga$t\ng — Corporal aged 23 was 

BUKd on Hay 20th, 1918 IIo wa* admitted to hospital the aame day 
with conhmetmtia, hii eyea b«ng tightly closed. Thirteen dayi lato 
ha Tas able to open ha left eye but the right one rtiS remained closed 
and ha thought ne »ai blind m that eye. Early in June he was trana 
fcied to a military hospital m England where he remained for a 
fortnight He was then sent to a vIaJ) hospital, and treated with 
eJectnertr and daily eye-batha with no improvement Ho was admitted 
to Seale Hayne Hospital on October 22Da under Captam 8 H. WBlan 
•On, with the right eye tightly cloeed owing to unopposed spann of the 
oihicolati*, but the left eye waa kept partially open aa a result of 
contmwiua contraction of tno frontalis muscle. Vlsi^ was so indistinct 
that he could see only with difficult and he waa mute unable to read, 
ho ccnjunctmtia waa present hut at the corner of the nght eye there 
Was a Bear on the stm about the tUe of a two-ahilbng pcc® the result 
of cauterisation of a raovna when he waa a child. He had alwaya 
behered that tha had impaired the sight of hU nght eye After being 
in Trance for a few mon^ he noUeed that the sight of the nght 
wai becoming more blurred ” and when he waa gamed be was at onco 
tetnfied that he wooH be completely blinded m this eye. He was 
^tuated by gtr Jana hon and persuaaioD and in half an hour the crrbiou 
laos ipaam of the nght aide and the ptosis of the left were oreicome 
He was then qmcldy trained to focus ha eyes so that ha vuion became 
<piite normal except for some myopia of the right eye which had always 
been present and was doubtle« the real cause of tha eye bemg the 
Weaker one. 

In the following case the ptoais wbioh waa present on one mde 
•pread so as to produce facial paialyma, which was complete except 
fat the frantolis, udneh attempted to counteract the paralyEis of the 
leTator palpebr© anpenona. The pUtyama waa also mvolved, con* 
faaiy to Bahhoki s teaching that paralyau of this muscle in facial 
paralyios is a definite sign that the conditaon is organic. TVhilrt 
the ptoaa spread to produce foaal paralyns, the blepharospasm of 
the affected mde spread to produce facial spasm. 

Sifttencal igt/ooaf pero^yu cad ptoru ngHfaaai jpoam, paralvru 
<0 nyfa am and hotA Ugi epAome ana dysortAno, and awibiyjpia fettov- 
^ gatmg — Lie aten ac t B aged 28 waa gassed on April 24th, 1918 
He remained quite blmd and very hoarse for about in days. When 
to EugUr id on Mar 3rd he could see a little, and could talk fairly 
wefl. On reaching the hospital, however he could hardly open ha eyea. 
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Augxist 1918, he could eee only mdistmctly through the narrow sht 
which ho could produce by a great effort between his eyehds by strong 
contraction of his frontalis muscles, and he used his hands to steer 
himself A thrill caused by contraction of the orbicularis muscles was 
distmctly felt m the hds when an attempt was made to force them open 

The orbicularis spasm relaxed and he recovered the power m his 
levator palpebrro muscles m five mmutes as a result of persuasion, and 
he was then qmckly tramod to see perfectly well For a time he was 
mclmed to blink and to let the upper eyelids droop a httle , this was 
due to persistence of shght ptosis, caused by hystencal paresis of the 
levator palpebrro muscles, and not to spasm of the orbicularis, and m 
order to counteract the ptosis he contmued to wrinkle his forehead 
He made a slow but steady recovery from this habit, and was discharged 
from hospital completely cured a few weeks later 

In cases in which visual symptoms were more marked m one eye 
than the other after gassmg it was found that the patient had for 
some reason been anxious about the vision of the former, which 
may, m fact, have been less acute than the other on account of an 
error of refraction 

Hystencal ptosis with unilateral blepharospasm and amblyopia — 
Corporal B was gassed m France m June 1918 This resulted m severe 
conjunctivitis. As he could not open his eyes, he was afraid he might 
go blmd He was particularly anxious about his left eye, as it had 
always been weak and subject to inflammation and styes 

In order to protect the eyes from the pam caused by exposure to hght 
he had kept the hds closed, and when the inflammation had subsided 
he found he was unable to open them If the left hd was raised, he 
experienced great discomfort and everythmg appeared blurred The 
right eye was not painful, and he could see clearly with it , but m order 
to do so he had to raise the hd by contractmg the frontalis muscle, as 
he could not use his levator palpebr® 

He was admitted to Seale Hayne Hospital and an hour’s persuasion 
was sufficient to mduce him to use the proper muscles and to relax the 
spasm of the right frontalis, but the spasm tended to relapse for a few 
days unless he paid special attention to it The vision of the left eye 
qmckly returned with re-education of accommodation 

The next case is of mterest m connection with the part taken by 
the frontahs muscle m ptosis It is generally stated that hysterical 
ptosis can be distmguished from ptosis due to orgamo disease by 
the fact that the latter is accompamed by compensatory over-action 
of the frontahs muscle m the effort to keep the eye open, whereas 
fhiR never occurs m the former condition In the following case, 
however, as m several others, there was as marked compensatory 
over-action of the frontahs as occurs m any case of orgamc 
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coold t*11r mth a nomial vok©, bnt m a aomcwhat labonred m a nn er 
The panlrvs of tie left nde of the face and the ptotu had completelT 
dnappeaied, bat there Tai atiQ tomo alight apaim of the nght aide 
althoogh he coold now open the eye and aee quite clearly and there 
wu no tqoint. 

In the following contmaona blmlong waa aaeociatod with 
dcEoeni Ymon, wWch wna at first aacxibed to disseimnAted scleioais, 

BytUnad amWyopta and Hmliaj foflo*nn^ imtalum by a laekry' 
matory tbdL — ^Private B , aged 44 waa gaaeed in May 1016 by a lachir 
niatory ihelL Next day be waa able to carry on, but he constantly 
bhnked and hia TUion became aomewhat defective The blinking and 
defective vnoon continued but be did not go into hospital until April 
1817 The thorough examination of hn eyta which waa repeated in 
three difierent hoepitala appeara to have made him fear there waa aome- 
thfaig eenom the matter and to have led by luggeation to aeverer blind 
Qeas, aa the amblyopia and blephaioapaam now became ateadily wone 
Ihe case waa dugnoeed aa diiMminaied aoletoau and BubeequenUy aa 
eerobtilar tumonr on account of the swaying gait whiob waa however 
•onnly an exaggerated result of defective vuoon. On edmiaaion to 
Ketley m September 1917 hia viaton waa 3/60 in both eyes he waa 
conxtantly bUnlmg and had a Btanetmg He waa too atupd for 
trettimiit by explanation to be emetive out nnestion with the aid 
of faradinn a^pdied to hU eyelida caoaed the bUnJang to atop and hia 
rakai and gait became normal for the first time for sixteen months. 
The next day the blinking had retained, but he again unproved aa a 
Result cd fuxtber auggeation and a week later he waa diaoharged to duty 

In the following case hyaterkal bhndneaa ooenzred m a one-eyed 
man. The exciting caoae wooU probably have been inauffioient 
to have t£eoted him had he not been hving m perpetual fear that 
aomething tni gh t deprive him of the wigh t of hia Temamiiig eye. 

Partial }t)frtenoal Urndneu/oSowta^ sAefl-concumon tn a one-ayed man. 
— Sapper 0 aged 28 lost tua left vja m 1914 aa the result of a ahot-gun 
accident. "Wbrn he enliated in 1917 the vulon of hia right eve was 6/6 
He went to France m May 1918 to work on the railway In June 1918 
an aeroplane dropped a Ixnnb about twenty five yirda away, but he 
waa not hit The force of the eiploekm, nerwever waa sufficient to 
dalodge h» glan eye from ita socket, and aunultaneouily ha nght eye 
became oompletely h imj , The total bhndneea lasted for only a few 
d*yi, but very d^ectave vWon periarted. He alao notioed that erect 
objects, such as t^egtaph polea, appeared to be dirtorted. He passed 
through aereral hospitala, where tne hysterical nature of the oandition 
w^ recognised. Ha waa atill unoured when he waa admitted to 
Ha^ HospitaL 

On ttammation there ware no tigna of disease in the eye. The pupil 
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Wheu I first saw him on Juno 16th his eyes were closed, and there 
was a constant spasm of the whole of the right side of the face, especially 
mvolvmg the orbicularis palpebrarum and levator anguh ons (Fig 16 
(a)) The left side of the face, mcludmg the platysma, was completely 
paralysed, except for the frontalis, which contracted with excessive 
vigour m the patient’s efforts to overcome the ptosis (Fig. 16 (6)), which 
was present on both sides in addition to the spasm on the right side, 
and prevented him from seomg unless he held his left eye open with his 
fingers (Fig 15 (c)) l^Tien the left upper Iid was held open and the 
right lids pulled apart, it was found that there was a marked sqmnt due 
to spasm of the mternal recti The masseters were tightly contracted, 
so that ho could not open his mouth Spasm was also present m the 
left side of the tongue, so that when later ho was able to open his mouth 



(a) (b) (c) 

Fio 15 — Hyatoncal left facial paralyais and ptosia, nght facial apasm , (6) in- 
creased apaam with effort to overcome ptosis , (c) loft eyelid raised by fingers 
m order to see 

and put out his tongue it went to the left The right arm and leg were 
completely paralysed, and he was able to move the left leg only with 
difficulty With simple persuasion and re-education m breathing he 
qmckly learnt to phonate, and then gradually learnt to articulate 
clearly The ptosis of the left eye was overcome by persuasion without 
difficulty The spasm of the muscles of the nght side of the face slowly 
improved with massage and stretchmg the muscles by pullmg the eyehds 
apart and puffing down the upper lip, which was gripped with one 
finger inside the mouth and the other outside When at last he was 
able to open the right eye it was found that he could hardly see with it, 
but with explanation and persuasion the amblyopia disappeared The 
severe mtemal strabismus, which was present when both eyes were open, 
gradually disappeared as he became accustomed to usmg his eyes 
With some difficulty he was taught to balance himself whilst standing, 
after which he quickly learnt to walk He was treated at mtervals 
fi:om 10 a m until 6 30 p m , by which time he could walk normally 
His right arm had now recovered without special treatment, and for 
the first time smee the onset of symptoms he was able to write He 
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rm TitlKnrt blmticg Tho rwion of th« right ej^ vm very defective 
bot he cotH pick cot l^rge object* *nd name come of them correctly 
The popila vere unequal m ti*e tho left bemg alightly the larger 
Reaafem to light waa nonnal on the tight Bide, but very elnggah on the 
left Reaction to accommodation wa* irregular but waa tometime* 
bnsk m both eye*. The blmk reflex wa* present on the right fide but 
va* completelr ab*ent on the left. Ophthalmoacopw eramm ation 
ahoired tLit the retmas were nonn*L Ihcro wa* no conjunctiTitj*, 
hot alight keratitis wa* present in both eye*, being most marked m the 
'left 

Complete recovery followed p^Thotherapr the pupil* became equal 
m ine and reacted normally and a bnak much reflex waa pre*ent on 
^ both tide*. In the of the nght eye *11 that waa required w*a to 
' teach the patient to regnlate the action of the ciliai^ muscle r el a xing 
\ It for diatant obiecta and contracUng It for near object*. In the ca»e 
^'-of tie left eye It w*a neoeaaary firrt of all to convince the patient 
that he would bo cured, and then to encourage him to look with it. 

There ha* been much diacussion m the past as to whether homony 
®OQ8 hemianopttt can ever be hysterical Several cases, however 
have been described The fi^owtng case a of mteiwt, as 
hemianopia of one eye was assoctatod with partial bllDdneea of the 
whole field of the other eye- 

Nyrtmctd WtadncM of om eye and iemumajna of the other — Bombar 
flier U., aged SS developed severe conjunctintis as the reauH of a 
bombardment with muftard-gas shells on hlaroh Slat, 1928. After 
three weeks treatcoeut he was able to open hi* eye*, but found that 
he waa almoat completely blind m the lert eye, beaig able to aee onfy 
a white mfat t, while with the ncht eye be could see imperfectly He 
wi* admitted to Seolo Hayne Hoipital under Captam A. “W Gill on 
November bth, 1910 The eye ipecialM a report accompanying him 
■tated left eye completely blmd, right eye 6/24." 

On admiamon there was no coqjnDcUTiUs no of comeal 
a c a rrmg The popils were equal in aixe and reacted alogguhly to hght 
and accominodauou The left eye wa* completely bUnd, and the 
flmch reflex was absent. 'WHh the right eye he could see distant 
object* elaariy On attempting to read with the nght eye he held 
the book di^tly to the right side ao tliat the li^t ft^ the book fell 
ou the nasal hall of the nght retma, the temporal naif of whaih appeared 
to be blmd- The flfTwh reflex wa* aboluhe^ except when tlie dneotum 
of the blow wa* toward* the nasal half of the nght retma. Penphend 
vaion a* tested with the numng finger waa cxtremelr defective m the 
nght eye, Ophthalmoeoopio wxamhutaop showed um pretence of a 
tmy foreign Iwdy embedded in the lens of the left eye, but no other 
organic ehangee were apparent. A* the result of p*yohotherapy com- 
plete recovery resulted in each eye both for near *fid diatant objects 
and the flm^ reflex wa* completely restored. 
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was of small size, and reacted briskly to bght, but on attempting to 
focus an object be contracted the muscles of bis neck, rotatmg bis bead 
to tbe right side, and alternatmg sbgbt variations m tbo size of tbe pupil 
were evident When be tried to read be held tbo book low down and 
either to the left or right side At a distance of two feet from tbe eye 
be could see objects distmctly, but an 5 d;bmg nearer or beyond this binit 
was blurred and mdefimte Tbe flmcb reflex was completely absent 
His mental attitude was one of great anxiety, and be was considerably 
depressed at tbe possibibty of complete blindness 

He admitted that be went to Prance m considerable fear lest anything 
should happen to cause tbe loss of bis one eye Tbe shock of tbe bomb 
explosion was sufficient to drive out bis artificial eye, and this suggested 
to bun that tbe temporary loss of vision resultmg from concussion of 
tbe other eye would be permanent Dr Ida Mann thinks that tbe 
distortion of upright images was at first caused by transient oedema 
of tbe retina, which is common after concussion of tbe eye Instead 
of disappearmg with the oedema within a fortmgbt the distortion was 
perpetuated with tbe amblyopia as an bystencal symptom Keassur- 
ance was speedily followed by complete recovery with return of the 
flmcb reflex 

In tbe next case tbe primary imtation of the eyes was caused by 
a sand-storm It is of mterest as sbowmg two forms of hysterical 
blmdness m one mdividual , m tbe right eye tbe motor element was 
alone mvolved, but m the left eye, which was more severely damaged 
m tbe sand-storm, so that tbe suggestion of blmdness must have been 
stronger m connection with this eye, severe psychical bbndness was 
present as well Tbe latter was almost as complete as tbe bbndness 
of both eyes m tbe first case descnbed, and corresponding with this 
tbe pupil of tbe left eye was dilated compared with tbe other and 
responded only very sluggishly to bght 

Hysterical bhndness, foUomng sand-storm — ^Private F , aged 62, was 
caught m a sand-storm m December 1916 without any protection for 
his eyes He developed mtense conjunctivitis and keratitis, with severe 
pam and photophobia, and was unable to open his eyes Despite the 
fact that the inflammation and pam gradually disappeared, he was still 
unable to open his eyes when he was sent home from Egypt In March 
1917, no improvement havmg occurred, he was discharged &om the 
Army as permanently unfit, with a disabihiy of 100 per cent 

On February 10th, 1919, he was admitted to Seale Hayne Hospital 
under Captam A W Gill He wore a pair of dark glasses, on removal 
of which he was found to have severe bilateral blepharospasm With 
explanation and persuasion the spasm of the orbicularis muscles and the 
spasm of convergence, which was also present, were speedily overcome 
It was then found that the left eye was completely bhnd, so that the 
patient could not distmguish bght from darkness and could face the 



CHAPTER XI 

HYfirrERIGAL STUPOR AND AMNESIA 

Tte itfBflB strEin *of active eemce not mfiequently result 
ni a condition of confuaion, which may merge into deep stupor 
The onset is often gradual a nian who hitherto been alert 
and effioent becomea more and more dnD, slow and silent, until 
finally — often after an Incident which has caused unusually great 
terror or honor — he becomes too confused to cany on, and ho 
may wander away from his umt in a condition of stupor with 
more or less complete wmnwua Ho is then Ulcely to be arreeted 
and charged with being absent without leave. The majority of 
such cases are hyitcncal and their memory can generally be 
restored promptly by simplo persuasion. Such patients should 
be returned to their umta after a few days rest. 

Retrograde amniwift or loss of memory for the past may vary in 
extent and m degree. Its extent may be alight and only comprise a 
few hoam, or it may be complete, the patient having forgotten all the 
events of his life up to a certain moment, which generally oomcodee 
with tbe moment when he came to himwJf. Recovery from the 
latter oondition may be sodden and complete but m many oases it 
IS g^radnal, the earliest events of the patient s life being the first to 
he reoalled. In the case of a soldier who had been found wandering 
by the pohee and had no memory of his pest life and did not even 
know who he was, p r og re as ive rec o v e ry took place under hypnoms. 
At one stage be remembered eve^thing up to the time of his first 
wife sdesth, whkh had occurred t^lve yean beiore and about which 
he itm f^ acutely distressed as H seemed to him like yesterday but 
for scone tune he had no reoc^lection of any subeequent event and 
did not recognise the portrait of his second wife her rhndrwn, 
IVhat IS generally described as complete r e tr o gra de amnwaA u the 
condition m which a man has lost his memory for w vH r y t liTng that 
occurred before the moment when he fiftma to htmuMf every 
thing subsequent to thiw moment being retained m bis memory 
Ha has no difficulty m adaptmg himself to his new mirn m ni^TTig^^ as 
he has not forgotten how to use ids hmba or his vmco be can read 
and write and has aU the elementary knowledge he acquired as a 
fhSdt but anything recently learnt, such as a aoldier’s drfn, la 
113 1 
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The presence of a small foreign body m the left lens, which had 
apparently been driven in some tune before, had given nse to no visnal 
trouble at the time, beyond makmg the patient aware that the vision 
of the left eye was less good than that of the right. This no doubt 
accounted for the more complete hysterical loss of vision m this eye 
after the gassmg. Behevmg that he was completely bhnd m the left eye, 
he appears to have subconsciously come to the conclusion that he would 
necessarily be bhnd to everythmg on his left side, and m this way the 
loss of the nasal half of the field of vision of his right eye was suggested 

FUNCTIONAL ASTHENOPIA , inOBAINE 

An error of refraction which has previously caused no trouble, 
may give nse to severe headaches m a man exhausted as the result 
of active service, or m a man who has been concussed by the 
explosion of a shell or bomb. In the constitutionally predisposed 
migrame may develop. The activity of the cihary muscles and 
extrinsic muscles of the eyes is impaired, hke that of the other 
muscles of the body Doyne observed m Mesopotamia how greatly 
men with myopia and especially myopic astigmatism suffered from 
the glare High degrees of myopia rendered men almost useless, 
even when wearmg the glass protectors fitted with green-tmted glass 
which were supphed to the troops In severe cases of concussion 
the patient may be unable to read for weeks owmg to difficulty m 
accommodatmg. But even a shght degree of asthenopia is import- 
ant if there is an error of refraction, although this may never before 
have caused any trouble At first hght is mtolerable and the 
patient makes no effort to use his eyes, but after a tune he begins 
to look at his surroundmgs, and this alone may be sufficient to cause 
headache and giddmess Later he tnes to read , the difficulties 
of near vision are now added t© those of distant vision and his 
headache becomes aggravated 

The refraction of soldiers with war neuroses suffering from head- 
ache should therefore be tested if rapid improvement does not occur. 
Glasses must be worn all day at first ; they may be given up for 
distant vision and subsequently for near vision when complete 
recovery has occurred 
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irlwni I WM cftptured left mo m tbej eipocted an attaolc. I tned to 
get back to tbo Bntiab linci bnt took tno wrong porawt as it waa 
very dark, I found myaelf in a wood and itayed tnore nntn tbo 
next day wbon I met a Oonnan doaortor who waa making for tbo French 
Imea. Wo found a chalk pit and ibeto we lived oa comrades for over 
a jtu behind the German Imea, Tbo deeertei naed to go out at night 
and fetch food from the campa and viUagea Ho also rot some army 
blanketa to that wo were not cold at night I called him Fnta 
but had to commumcato with him by aigna aa nertbor of ua know the 
other a language. After many months one day the German did not 
come back, ao I had to go out of tho wood myeelf and I noticed men 
walking about m khaki. In tbo mcaotuno 1 hod become confoaod 
and forgotten my name and eveirthing elao, 

Hia memory waa now complotofy reatored and he felt perfectly fit 
in eye iy way He waa diacbargoa from tho acmeo aa a man who 
had tuuered from soch aevero would always remam liable to 

relapee wbon aubjooted to aevero strain. 

Some wnten have advaed treating aQ eaaea of amnesia, even when 
the blank penod u very short, by hypnotism with or withont the 
aid of hypnotao drugs such as ■odium amytal bnt m my opinion the 
acmetia ia protective m character and should rtmam untreated as 
we have teen several oaaea, m which the tecovary of memory as a 
result of hypnoeia before the patient reached our bands resulted m 
great distrm and the development of severe tremor stammering 
and other symptoms which required prolonged treatment to over 
come. Moreover the treatment tometimes results in the develop' 
ment of hamfymg fantanee instead of the remembrance of genuine 
expenenoee which had been forgotten. Thus m one patient m an 
amytal hypnold state genuine memories were replaced by a n^gh t- 
mare that during a heavy bombardment his bUle aon was with him 
and got lost so that he Karl to search for him (Saigant ami Slater 
IWO) An attempt should bo made to restoro the lost memory by 
suggestion under hypnoms only when the extendi to periods 

the memory of which it is dearable to reetore, 

PortuU emnaxa auocvsted wuk drtaau trtaied bf hypnth 

— Ffe. H. tn A.fl 0 driver aged 24 went to France on Decern 
ber lit, 1917 He remembered arnving and entraining for the front a 
few diyi iftarwards, but from that moment his memory waa a complete 
h la nV until December 34th, when he found him— if m a 0 OB He waa 
admitted to Nctley on December SSth. -He waa de pr e as ed and an 
anxioua expieanoo, hla forehead beii^ deeply furrowed. In addi^n 
to the ht» of me mor y he waa troubJed with terri fy i n g dreams at night. 
The detaili were confused, but there was always a background of 
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forgotten He knows the use and value of money, he eats, drinks 
and smokes with enjoyment, and is clean m his habits He is m 
fact a normal mdmdual, except that the events of his life are wiped 
out m every detail, so that he does not even know his name or 
recognise it when he hears it, and he does not recognise any person or 
place connected with his past life. The following case is a good 
example of this condition The amnesia was cured by hypnotism, 
which IS the only treatment offenng any prospect of success when 
spontaneous recovery does not occur m the course of a few weeks. 

Complete retrograde amnesia following prolonged solitary confinement! 

cured by hypnotism — Pte W , aged 32, was admitted under the 

name of J on November 29th, 1917, to the Neurological Section, 

Netley He had been brought m a dazed condition by the military 
pohce mto a field ambulance six weeks earher as a “ straggler ” When 
we saw him first he was qmte normal except for complete loss of memory 
of the whole of his past life, and he was much worried because he did 
not know who he was On January 14th, 1918, as no improvement had 
occurred and as we were unable to find who he was from his regimental 
records, we decided to hypnotise him He was easily hypnotised, 
and was asked questions, which he answered m writmg He told 
us where his parents lived, and that he had joined the Army m Sep- 
tember 1901, bemg called up from the reserve on August 5th, 1914 
He was given the paper on which he had written and he kept awake 
the followmg mght thinkmg over these things The followmg mormng 
he said he could picture his home and he drew a plan of the village 
he came from, but otherwise there was no improvement m his memory 
On January 16th he was again deeply hypnotised and answered ques- 
tions by wntmg as before This time he stated his name was W 

and not J , and that he had adopted the latter name together 

with the number and regiment which he found on his field card. The 
same day he wrote that he had fought at Mons, where he had been 
wounded, on the Marne, at Ypres and at “ Plug Street,” where his 
Company Commander, Captain P , was killed He was hypnotised 
on two subsequent occasions and further facts about his relations 
and friends were obtamed, all of which were verified As there was 
still a blank in his memory from July 1st, 1916, the first day of the 
battle of the Somme, to November 30th, 1917, when he was found 
by the mihtaiy pohce m France, he was agam hypnotised and cross- 
questioned as to what occurred during this period The following 
extraordmary story was ehcited, and from the fact that he was missing 
durmg the whole of the period concerned there is no reason to doubt 
its truth As on the previous occasions he only remembered the 
events descnbed after he had studied for two or three days what he 
had written under hypnosis “ I was taken prisoner by the Germans 
on the first day of the battle of the Somme I was kept m the front- 
line trenches until a salvo of shells came over, and the Germans, by 
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trunk and hmbi constantly occurred. Hb knec-Jerka were brisk and 
tbera was an extreme degree of pseudo-ankle elonoi. Two days later 
h was noted that bis Iokcs and ankles were itifF and that lus legs 
and face were aniestheho and analgesto. Hie plantar reflexes 
were flexor Wben be reached England on March 2na bis expression 
was apprebenstre and be started at evory soond both when awake 
and askep In bis dreams he saw the cbosti of Germans be bad 
bayoneted come to take rerengo on him. He was still unable to speak, 
but be answered questions by nods and ngns and m writing He was 
aUe to walk with assistance He waa treated by hypnotism, but bis 
pbjEical and mental condition rapidly deteriorated, except that the 
nallaaiiationB disappeared. 

1 saw foi the first time m December 1916 eleven months after 
the onset. He was still tmable to speak. All four limbs were now 
completely paralysed. An extreme degree of contracture was present 
the legs were ngidly extended with the feet plantar flexed the arms 
were extended and the fingeri tightly denched though the metacarpo- 
phslangeal jointa were extended. It was almost imposaHile to produce 
any pastiTe movements but the contiacturea were entire^ hystenoal 
as they relaxed completely under an anjwthetio and during aleep 
Total aneethesia and analgesia of the whole body mclnding Ue con 
junctiva and cornea, were present except that passive morementa 
at the elbow were pa^ul and he oecaaionaUy suffeM from toothache 
The sen&bilxty of the bladder and rectum appeared to be preaent aa 
he retained perfect control over them. The ^ds of vision were much 
oontracted, mit hetnng was ebnonnally sensitive and the auditory 
motor reflexes were extremely bnik. ^e conjnnotiTal, corneal aj^ 
all skm reflexes were abaent. 

On December 15th, 1916 vigorous suggestion with the aid of an 
mtralaryngeal eloctroda danng light ethenaabon restored the power 
of whispenng. It waa then found that he had total kaa of memory 
he hod no idM who or what he was, be did not realise that his anasthetio 
legs belonged to him, and be had no knowledge of the meenfng of 
words, 

Duzmg the following months he learnt to talk a klnl^ of pidgm "Rn gluTi^ 
but the meaning of every word had to be taught, and he used each 
word m his limited vocabulary for a variety of TTwt>nTng «, AH forms 
of dnnk were tea,” and when petrol was poured mto the t»nV of a 
motor-car he was in be called out table has tea ” table being for 
some obscure reason the name be appbed to all vehidea. TT«tw^ 
mpteaenttd a hand and a ^ove, and ** to hand was to hiL A word 
taught by other patients in fun would never be given up so that all 
forms of meat and fish and ohioken were called ” pu» ” ^ only 
numbers were one and six which represented anything more than one 
«ro«pt a very large number which waa sixty-six, or a stiE laiget num- 
iw which waa sn-sixty-sii. The sioht of his own face m a mirror 
•iwayi tamfied him he did not realae who rt was he saw but said, 
as be turned ha bead away No Uks you, ohiok.” On seemg in the 
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transports rumbling along a road. Shell holes and dead bodies were 
seen and shells heard whistling He had no waking memory of hav- 
ing been at the front, and so far as he knew when awake he had never 
heard a shell or seen a shell hole, but his dreams were so vivid that 
he could reproduce the sound of an approachmg shell with great 
accuracy As he did not improve with rest and occupation he was 
hypnotised He went under easily, and it was then suggested to him 
that he should cease to worry, that the future would agam appear 
hopeful to him, and that ho would sleep well and not dream His 
dreams at once became less vivid and ceased to terrify him, and 
he was no longer afraid to go to sleep, as he had been previously. 
He looked happy and the wrmkles disappeared from his forehead He 
was hypnotised four times altogether, the treatment bemg then dis- 
contmued as he was now qmte fit We did not try to ehcit from him 
what had happened durmg the “ missmg ” three weeks he had spent 
m France, because he was qmte satisfied not to know more, and the 
events were doubtless very distressmg, so that the amnesia may be 
regarded as protective He remamed under observation for a month 
and had no return of his old symptoms. 

The following case is the only one I have seen or heard of in 
which the amnesia could correctly be descnbed as complete, the 
patient having not only forgotten his past history, but everythmg 
else, includmg the use of his limbs and speech He could hear, but 
not understand , he could see, but had no notion of the meamng of 
what he saw He had no sense of taste or smell and had no percep- 
tion of painful, tactile, or thermal stimuh His mmd was m fact a 
blank Prolonged treatment by hypnosis before we saw him had 
proved, of no avail, but re-education led to the gradual development 
of a new personahty, every idea having to be taught afresh as m the 
education of an infant It was only after twenty-two months that 
spontaneous recovery of memory took place 

Total amnesia wth hysterical -paralysis, contractures, analgesia and, 
mutism due to emotional strain, recovery of memory after twenty-t-wo 
months and from paralysis after twenty-eight months — Pte M , aged 23, 
a basket-maker m civil hfe, with no personal or family nervous history, 
jomed the Army m 1913 He was qmte fit until February lj9th, 1916, 
when he had to be forcibly prevented from gomg over the parapet 
to attack some German mortars which were firmg at his trench He 
then became dazed, and on reachmg the aid post he could not answer 
questions, but he obeyed simple commands such as to put out his 
tongue He beheved he was still m the trenches, which were bemg 
heavily shelled , his eyes were fixed on imaginary trench-mortar 
shells commg towards him His pupils were widely dilated, he sweated 
profusely, and his pulse was 140. Convulsive tremors of the head. 
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arm , wticli hid lutherto remamed rigid and paralysed luui improved 
fo that he could irnte long letters brnsn hn hair and fe^ him 
aetf, hot aH mortmenta irexe atift, shaky and sIotc The left arm 
hoprored at the aame time bnt there sraa still no recov er y of voluntary 
power m the legs. By Hay 3lat he could stand very little 
asBstanca and coold perform all ordmair movementa with hia anna, 
though aoDM ngidity was itfll present. On June 2nd» hi* twenty fifth 
hirth^y he stood without support, and after bemg helped for a few 
nnmites he walked without assistance round the (^sdran^e after 
haTmg been paraplegic for twenty-eight montha, Hij phyiical con 
drtwu now steadily unproved, and by June 20th be was able to take 
charge of the baato m^Ving shop 
Tlu aentibiUty of ho akin and mucous membrane alowly returned 
Without special treatment, but waa stOl somewhat deficient in August. 
Tha snpttfimal refiexea returned pun passu. Thus the abdommal 
tefiexee were absent to long aa anesrtheaia waa coi^Iete 
By November 1918 recovery waa complete. The lait trace of 
tontracture of the and of m gait had doappeated. 

The patient had regained, hi» weight and was in every way as fit aa 
when be fint joiaed the Army In March 1930 be wrote to me to say 
that he had remained well smce I had last aetn him in 1919 

Amnasu oocasKmaBy follows recovery from aomo other hysterical 
symptom, when the latter is otired by suggestion tinder ansesthesia 
or hypnosis, 

dioies»a /oflowiBj reoKery fnm deq/ mirfisfl* — Sergt. H- a New 
Zealander waa admitted undo my care on B^rtembei 23Ui, 1916 
He waa completely deaf and dumb and wrote the following history 
of his case About I7th September ouz brigade waa m support 

behind F A ihetl landed on our cookhouse, Inllmg one and 

wounding two othera, and aa the Dennana were bombarding very 
casually I tbouAt there waa tune to get those fdlowB m. I had just 
got to t hem — ^ cookhouse waa 60 Tarda in rear of the trenchea m 
the troen — when the enemy opened oatteiy fire and violently bom 
barded the aector with lai^ uelU. My m«n whoee both legs were 
broken, made progreaa very alow and another eheB landed withm 
six feet of ns, a ptece of it hittmg mo in the I remember getting 

to the ditBcing ftatsm aomehow or other and found myself m 

E four or fire daya after I could not walk, talk, or hear. I hare 

all other faculties and can und^ratand and thmV cleaity I aTn just 
be ggin g to walk a few atepo at a tune. 

Un October lit as there was stiQ uo return of or speech, 

be WM given a lit^ ether and after a good deal of persuaaton ha 
speech and hearing were reatored. ^Vhen he regained eonsoKrosueea 
^«iuld Wand speak paifectly but he believed Uoat rt was May 25th 
iBiD and thought the boys were kiddmg liim when they told 
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mirror the face of the Sister who was standmg by his side, ho was 
greatly amused and said “ see six sisters ” All attempts to teach 
ideas of time, space and colour failed, and he did not recognise any of 
his relations, oven when his father was brought to him m the middle 
of the mght, in the hope that ho might know him at the moment of 
waking Ho remembered recent events and called people by names 
which he mvented himself a bald patient was “ no-haired chick,” and 
men who bmped badly were “ no-legged chick ” and “ six-legged 
chick ” ; all oflScers m uniform were “ Major ” and civibans “ Mr ” 
or, if friends, “ Mr Chick ” 

In spite of treatment no improvement m the condition of his hmbs 
had occurred by October 1917, though he was able to sit up in a chair 
and enjoyed bemg taken out of doors He debghted in childish toys, 
and m a general way his min d was that of a year-old child He was 
qmte happy, but he was becommg very emaciated, as it was difficult 
to persuade him to eat, as he had completely lost the senses of taste 
and smell, and he apparently never felt hungry 

On November 22nd, 1917, for no obvious reason he had a headache 
and became excited m the evenmg His memory began to return 
durmg the mght, and he talked incessantly The next day he realised 
the deficiencies m his speech and wished to have them corrected 
When told a word he repeated it correctly and remembered it, and 
he began to form proper sentences On November 24th I cured a man 
suffermg from hystencal aphoma with a laryngeal sound m his presence 
Though this had failed on many occasions smce he learnt to whisper 
nearly a year before, it now cured hun instantaneously to his mtense 
debght He felt somethmg snap m his head, and immediately after- 
wards he talked qmte normally, and the memory of his home and his 
past life flowed back His father came the next day, and he knew 
him at once He soon remembered his expenences m France, but his 
life m the hospital was a blank, as it seemed to him that he was in 
France only a few days instead of twenty-one months before He had a 
vague recollection of very recent events, and he knew the men m the 
ward, but did not remember friends who had gone out only a week 
before He remembered “ feelmg funny with a buzzing head,” then 
“ somethmg m his head was suddenly leheved,” and the buzzing 
stopped when his memory returned 

Complete anffisthesia and analgesia were still present, and cutane- 
ous, conjunctival and comeal reflexes were absent With his eyes 
bandaged the only difference he could recognise between hot and 
cold water, tea and beer was that the tea was “ sweet ” and the beer 
was “ bitter ” Salt was recognised as a powder, but without taste 
Jelly was recognised as it disappeared so qmckly, but butter was also 
taken to be jelly Bread was mdistmguishable from fish, and he 
could not recognise any difference whether it was spread with butter, 
mustard or salt 

TTir mental condition was now perfectly normal, but improvement 
m the condition of his limbs was very slow By Apnl 1918 his nght 
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CEREBRAL AND SPINAL CONCUSSION 

In the present inir the msjotity of cases of cerebral concctaion 
among sohiierB have reanlted from motor-cyrle and other acadents 
HfffwTng In no way from those occurring m civil life In the war 
of 1914-1918 the majority were the resnlt of exposure to the foroea 
generated by the explosion of powerfol shells in the absonoe of 
any virible injury to the head, and the annnar effect of bombs has 
been frequently obsorred in the last two veais. 

There wonld have been no objection to the term ihell-ehock ' 
which was so much used in the last war if it had been rtaerved for 
the condition which follows exposnie to the f o r eta generated by the 
explosion of powerful sheila or bombs, now generally referred to as 
blast, m the absence of any visible injury to the bead or spme 
In each cases there hs an organic bosu, which consists of the more 
or less evanescent changes m the central nervons syvtem resulting 
from the concosaioa caused by aenal compression to which is often 
added concnasioa of the bead or iqnne caused by the sandbags of a 
idling parapet ot by the patient bemg blown mto the an and faHing 
heavily on to his head or back. On this organic basis hystenoal 
or anxiety symptoms are often soperpoeecL 
The aenal oo m preaoon generated at the moment of detonation 
of a hi^*explosrve sheii may amount to ten tons to the square 
yard which is followed by an equally great decompreasioa, and the 
physical effect of bombs Is itSl greater This may be transmitted 
through the oerebro-spinal flmd to all the neurones of the central 
nervous system the concuasioti of which results m temporary kaa 
of function, due probably to slight and temporary but none the lew 
definite, changes m the central nerrous system. The sudden violent 
dispersion of the oerebro-spuial flmd may rupture tlie delicate 
lymph-chaimds and mjure the adjacent tassuea- Post-mortem 
examinations on men who died without regammg conamonsnew after 
hemg blown up by hi^-exploeive or bombs m the absence of 
any e xt e r nal mjury showed multiple punctate hranonhagea m the 
white matter of the b rat n , especially the corpus caflosom, mteinal 
capsule and cerebral pedunclee and. the nerve expeomlly of 
131 
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him he was m England, as ho had no recollection of having left New 
Zealand and imagmed he must be in the Porania lunatic asylum 
His general health rapidly improved, and in a few days, with en- 
couragement and re-education, ho learnt to walk qmte well But 
the blank m his memory persisted, and at the beginning of December, 
when he returned to duty, he was still unable to remember anything 
between May 25th, 1916, and October let, 1916, which appeared to 
him to be consecutive days, and he had to learn his drill again, as 
he had no recollection of his military trammg 
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of emoboiiol itrain mllicnit any concittsioQ foUoTniig the actual 
explosioTi of a shell aod the aotomattsm is also indgtmgm sh able 
froin that of epflepsy The atnpor folloiroig emotional straui 
B hntencal , it comes on gradually and is nerer accompamed by 
any ngn of orgamo disease and it is not foUo^red by severe head 
ache (nde Chapter XI, p 117) 

The duration of stupor vanes from a few minntee to several 
days but it rarely lasts more than a week- It may suddenly pase 
away the patient having no recollection of what occurred between 
the onaet and the moment of recovery More fireqnently improve- 
ment is gradual. Some paUenta remain lethargio for a long time 
and take no interert m what la happening around them, but they 
may obey simple commands, su^ as to pot out the tongue, but 
only after a considcrahle latent period. Others beooma child like, 
and I saw numerous cases, m which the patient s condition had eo 
dosely resembled pccecox that be was sent home with 

that diagtioca, although complete recovery eventually ooourrod. 

As a i^e the pabeut soon recovers ha memory up to the tune 
of the modeut which caused it He may for example remember 
the lotoid of a shell coming but Crom that moment ha mind is a 
blank. Ijoss frequently bn memory a perfect up to a certam date 
such as the day of hu amval at the firont but aQ subsequent events 
are forgotten. He may live over some of the forgotten events, 
especially thoee of a temfying nature, m his dreams, but on widong 
he remembers nothing of them. In severe cases more or less 
complete retrograde amnesia may be present. Bnt although the 
patieut does not remember his name and has no recoHeotion of ha 
past life, facultiei which hare become automatio as a result of 
yeari of practwe are not forgotten, as he is itni able to read, write 
talk, dreaa and feed himWf. 

The return of memory may be hastened by anything which 
tends to recall a man s p revio u s oocupatmu. A man showed great 
aptitude for the task when given a pair of B cia eo rs and told to cut 
the hair of another patient he said that the occupation seemed 
fe juih a r and it eventually turned out that he had been a barber 
(MoDougall) A man who is fond of musw may romemher tan» 
and words of songs, especially if they are begun for him long 
before he remembett anything else This n due to the fact that 
the emgmg of a f a mHi ar tune can normally be continued without 
any effort of oonaaouanssi after it is onoe started, knowledge whidi 
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the cardiac and respiratory nuclei of the medulla, showed chrom- 
atolysiB with eccentric nuclei. 

Several French observers found in the last war that if a lumbar 
puncture was performed on a man who had been concussed by the 
explosion of a shell within a few hours of the onset of symptoms, the 
cerebrospmal flmd was generally under mcreased pressure and con- 
tamed albumm, blood and shght excess of lymphocytes If the 
exaimnation was repeated m forty-eight hours, these abnormahties 
were no longer present. The cerebro-spmal flmd was consequently 
almost always normal when the lumbar puncture was performed at 
a base hospital 

In such cases it is clear that orgamc changes occurred m the 
central nervous system, which were, however, so shght — consistmg 
probably of minute capillary haemorrhages and chromatolysis of 
nerve cells — ^that they rapidly and completely disappeared. 
Symptoms. 

(a) Cerebral Concussion — The symptoms of uncomphcated cerebral 
concussion caused by blast are identical with those of concussion m 
civil hfe The immediate effect of a high-explosive shell is to render 
a man unconscious, but death may be mstantaneous In the 
severest cases breathmg is stertorous, and death may occur after 
an mterval of a few hours or days without consciousness bemg 
regamed In the more senous of the cases m which recovery 
ultimately takes place the patient passes mto a condition of stupor 
He IS at first entuely unconscious of his surroundmgs He appears 
not to see or hear, he cannot be mduced to speak, and pmchmg his 
skm produces no response The reaction of the pupils to hght is 
unpaired or lost He does not ask for food, but chews and swallows 
whatever is given him. He hes mert, and mvoluntary mictuntion 
and defaecation are frequently present dmmg the first few hours 
Complete insensibihty is often followed by a dazed condition, m 
which automatic complex acts may be performed A man may 
be found several rmles away fix>m his umt, but he wfll never recall 
how he covered the distance 

Many cases of this sort reach hospital diagnosed as “ acute con- 
fuBional insamty,” and it is not discovered until some days later 
when the patient’s memory had returned that the condition was 
the result of “ blast ” It is, however, always necessary to obtam 
confirmation of the patient’s statement from his umt, as very similar 
symptoms, which were often labelled sheU-shock, occur as a result 
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unpoeable becauBO of tbo senao of ircanneaB it cauBca. The patient 
finds it dilBcnlt to moke up hia mind even about tnfling afinire 
this and the inability to um lua brain for any length of tune are 
often a great tourco of worry to him 
Mmt*l imtability is very oonunon especially among officers 
and the better odocated men. It is an early symptom and often 
contmuea after the patient u otherwise well* He loses his temper 
for trmal cause* and may get hinwilf into trouble for insubordi 

A feeling of great fatigue cs often present after exposure to blast 
The patient is unable to exert himself either physically or mentally 
In severe cases he to he like a log m perfect si lence and a 
darkened room with his mm/^ completely blank It la only when 
improvement begina that he desses cheerful surroundings, hut 
even then thinkmg requires an unpleasant effort* 

Verbgo generally transient end brought on by changes m pcs’ 
tore may occur It is often asaociated with deafness or other 
ngUB indicting that it is the reemlt of injury to the vestibule The 
patient may expenenee momentary loss of consciouiness which he 
describes u a black-out Symoods (1&42) has drawn attentKin 
to the oocuitence of anosmia as a sequel of cerebral contusion. 
Though It 18 the commonest pbjnncal aign of orgnmo injury it 
occurred m only 70 of his senes of 1 020 cases of heed mjoiy 
The patient who has hitherto had a nonnal capacity for smell 
and has a normal nasal mucosa is unable to imell or taste This 
may be complete, but is more often partial It was associated 
with radiological evidence of fracture of the frontal bone m 26 
and of the occipital bone in 12 cases 
Lumbar puncture seldom reveals anv abnormahty unlaw per 
formed very soon after the Injury As rt may give nse to severe 
headache Syinonds recommends that it should bo omitted from 
the Toutme mvestigation* The same is true of air encephalography 
On the other hand Dem* W Ilhams (1941) has found that the electro- 
encephalogram is abnormal in about half the oases so that eleotro- 
enoep h alog r aphy repeated at mtervals of some mouths may provide 
useful evidence of piogr e sB towards complete recov er y 
(6) Npmol Conoussum — Spmal conouwion is generally due to on 
explosion m which ^e pa t i en t is buried ftartTi or 

ekm tnd muscles over the spine may be bruised, but often 
no Bgn of mjuxy can be found. I taw several oases in which 
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appeals paxticularly to tlie emotions, such as music, being most 
deeply engraved m the mmd. 

In the foUowmg case the lost memory was brought back by a 
fortunate accident. 

Complete amnesia , recovery on seeing name in print — ^A man in 
an E P A uniform, but with no papers or identification disc, was found 
wandermg by the military pobce He had no recollection of his name 
or of any past events In spite of numerous attempts to restore his 
memory under hypnosis it remained a complete blank He appeared 
to be well educated and remembered everything that had occurred 
since he was brought in by the pobce One day, six weeks later, he 

saw the portrait of “ Madame E , the famous Spanish pnma donna," 

m the Taller His memory instantaneously returned, as he recognised 
Donna as his name Subsequent enquiries from his unit confirmed 
his story that he had been blown up by a shell 

Symonds (1942) found that 77 per cent of 210 men whose amnesia 
foUowmg head m]ury lasted less than an hour became fit to return 
to full duty, m contrast with 52 per cent of 143 whose amnesia 
lasted more than seven days But whilst one patient with amnesia 
of two or three weeks might be back at duty withm four months 
and succeed, another with amnesia of less than an hour nught not 
get back to duty at aU or, havmg done so, rmght fail 

Contrary to common belief headache is not invanably present , 
Guttmann (1943) found it m only 50 per cent of 181 consecutive 
cases Whilst the patient is still dazed, his head feels heavy and 
imcomfortable, but severe pain develops only as his mmd becomes 
clearer Long-contmued headaches are much more common after 
shght mjunes than after severe ones, probably because the patient 
is unlikely to have sufficient rest after the former, and perhaps 
too because the amnesia following the latter is protective and saves 
the patient from terrifymg memones The headache is mcreased 
by the smallest mental effort, and often by even shght physical 
effort, such as walkmg It may be brought on by bnght hght and 
by noise It is sometimes worse at mght, when it may prevent 
sleep It 18 aggravated by nightmares and the recollection of 
horrors through which the patient has passed It vanes m char- 
acter and position, but it is most often m the occipital region and 
back of the neck For many months after the severe headache 
has disappeared, a heavy, full sensation may still be caused by 
mental concentration or excitement, and sustamed attention is 
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cord irluch suppliess the hTpcnestheUc zone. In caws of this tort 
tliere may be Bome Bpinal rigidity, ami pain may occur on bending 
or Xbe x raya tbovr no actnal injory to the eptne. 

In one ctae well marked struo atropbicm were present on the left 
of the lombor gpine and to a less extent on the right, although no 
h muTng wna present , the patient had been lymg flat on his back 
for leven montha after being boned bnt leomt to walk the day 
after his admission to Netley 

In many cases flcces and nnne are at first passed involonterily 
The incontinence does not last more than a few honrs. It 

may then be replaced by retention for twenty four honrs, and tha 
M tometnnes foUowod by difficolty m miotnnticm for two or three 
days, bnt the condition of the bla^ler was generally normal by 
the time the patient reached En^and. 

Treatment 

Complete rest m bed la the first essential in the treatment 
of concnsBion of the brain or apmal cord. In dvil pxactic© it 
a a cozanKm event to see patients tnffenng from ohiomo head 
ache after cerebral coneocdon and chronic backache after spinal 
concnsBion, both of which might have been prevented by snlfl 
Qsnt rest Immediately after the injury Tbe same is tnie after 
exposure to blast and after btcnal, and many men who passed 
from one hospital to another for many months receiving all sorts 
of treatment with little or no benefit, oonld have been rapidty 
cured by sm^ile rest immediately after the mjury On the other 
h and, the rest must not be too prolonged and it requires oon 
siderable experience to judge the n^t mnrmpnt when such patients 
should be allowed to got up If kept m bed too kmg, they 
are bable to lose their power of artH walking, as 

the care taken to keep them at rest may give tbrnn the idea 
that they are severely Injured and hyitencal astada-abaala or 
paraplegia develops. In orfer to prevent this the patient ihonld 
be made to get up to go to the lavatory and to have a bath firam 
the first day except when severe stupor is proesnt, m which case 
he should get np aa soon aa it hae sufficiently HiminT«'hiy^ When 
the patient no kmgar oomplains of pain in the head or back he 
■honld be encouraged to take exercise the amount of which should 
be steadily mer e s ted . Massage often aggravatea the pam, 

It often mcreasee the tendency to introspection. 

The patient should have the cause of his symptoms pT plampd 
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concussion resulted from an actual wound, in winch the missile 
passed near the spme without actually injuring it Thus m one 
severe case a bullet entered the apex of the right lung, traversed 
the whole of the nght side of the chest, producing a pneumo- 
haemothorax, and emerged on the nght side of the lumbar spme 
Severe paraplegia resulted although the spme was not touched. 
In a case descnbed on page 132 cervical haematomyeha appears 
to have resulted from the concussion caused by aenal compression 
due to the explosion of a shell without any direct blow on the 
spme 

Roselle and Oberthur exammed a number of men suffermg from 
spmal concussion whilst still m the trenches withm a few minutes 
of bemg mjured They found that the tendon reflexes were exag- 
gerated and the cutaneous reflexes were absent, except the plantar 
reflex, which was extensor , extreme hypotonus of all muscles was 
present In sbght cases the hypotonus passed off m a few hours, 
often whilst the patient was still unconscious, the legs becommg 
sbghtly spastic with normal or exaggerated knee-jerks and the 
plantar reflex absent or flexor. In more severe cases the muscular 
tone IS diminished for a longer penod and an extreme degree of 
flaccidity may persist The knee- and ankle-jerks are then weak 
or imobtamable In the course of tune the tone returns, the 
jerks become normal, and the paralysis disappears 

When, however, more profound changes have been produced 
m the cord the flaccidity is replaced by mcreasmg spasticity with 
increased jerks, ankle clonus, and extensor plantar reflexes In 
most cases complete recovery with disappearance of aU abnormal 
physical signs occurs, but sometimes sbght spasticity with exag- 
gerated jerks and occasionally extensor reflexes persists, the con- 
cussion havmg resulted m some permanent lesion of the spinal 
cord 

Partial or complete anassthesia or analgesia may be present 
over an area of varymg extent In mild cases only the feet or 
legs are affected, but m the severe cases in which the knee-jerks 
are absent diminished sensation may extend as high as the area 
supphed by the spinal segment, which received the severest con- 
cussion, and there may be a girdle of mcreased sensitiveness to 
pam at the upper hmit of the area of diminished sensation In 
most cases the spme is tender, and m severe cases the tenderness is 
localised to the spme correspondmg with the segment of the spinal 
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k« ot mtTDcny tn&y b® Ttgaidtd as ptotectiva Tbs barm wbiob 
may rwult from restonng the memory under such mrcunistancet 
b iboim by the foIkmiEig caae^ which is only on© of several BimH a T 
eases I saw 

Trtmor and $iammcr ^oGoxnng ndontton of nemory — Pte K. 
aged 22 vu admitted into a caanalty clearing station in France 
having been found wondering and anablo to give any account of him 
aelf Tie did not know hia name and had no idea what had happened 
to him , The same day he was lypnotued, and his memory for all 
bot recent erents was restored In spite of this ho contmued to bo 
given hypnotw treatment for over two months and every detail of 
the forgotten hortota he had recently witnessed as wefl as ot poinfol 
experiences m hs past life were daily recalled to his mind. This 
soon resulted in the development of a sever© stammer and general 
tremor although neither symptom was present when he was first 
admitted to bc^itsi. When he reached England it was found exceed 
mgly difflonlt to control these lymptoms^ but with rest, isolation 
relocation and encouragement recovery eventually occurred, 

Active treatment us neoeesary only when there b more or less 
complete retrograde anmeaa, which eihows no mgna of disnppe&nsg 
after the patient s general condition has unproved Hypnosis u 
the only treatment winch has any effect Thne oases of complete 
amneaa grodoalLy recovered aftu I bsd mduced the patients to 
wnte their names and other detaOs daring hypnotio slMp Great 
persevetsnc© ii generally required to restore the memory Bomo- 
times whSst the patient b hypnotiaed be describes forgotten facts 
or events, which at Erst mean nothing to bhn when he is awake, 
hut in such oases the memory gradually returns, 

HyaterfcftI Symptoms following Concussion 
In uncompbeated oases ot conoussiDii recovery often occuib 
with remarkable rapidity The majority of sli^t oasee never 
reanb a base hospital, and some indeed never go swk at alL "When 
severe symptoms develop especaally after spinal cwncuaaion, they 
ore aftan the leenlt of hyatencal rnamfestationB becommg grafted 
upon the organic changes caused by concussion (Hurst and Bymns, 
1918) Post-concuasicm hyatena is partKjularly likely to develop 
m men already mffeimg from exhaustion following the stress and 
atram of active service and froni. anxiety connected with their 
private a ffam It is often aggravated by a subconsoions desire to 
evade further service m the Army These predisposing factoii 
make a man abnormally suggwtible so that the svmptoins rewult- 
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to him m language suited to lus intelligence. He should be re- 
assured about tbeir outcome and the fear of insanity, which is 
often present, should be dispelled. He should be warned that such 
symptoms as headache, dizziness and difficulty m concentration 
may be slow to disappear, but disappear they will, and he should 
eventually be able to return to his old occupation. He should 
therefore make the best of thmgs, a spirit of optimism bemg a great 
help to speedy recovery. 

The patient should be sent to a special treatment centre as soon 
as possible after the onset of sjanptoms, as nothing does more 
harm than elaborate investigations frequently repeated, which give 
the patient the impression that his medical officer is in doubt about 
the nature and treatment of hia dlness In the last war many 
cases reached us at Seale Hayne Hospital only after many months 
spent m a succession of hospitals, m each of which a more or less 
complete mvestigation was earned out, which was rarely followed 
by any systematic treatment It is sad to read twenty-five years 
later that even now these obvious precepts are often “ heedlessly 
and harmfully flouted ” and that “ the damage done by ill-advised 
treatment m some of these men could not be put nght by a demi- 
god ” (Aubrey Lewis, 194:2) 

As soon as possible the patient’s day is mapped out for him with 
penods for occupational therapy, physical exercise and mdoor and 
outdoor games In the early stages he should have spells of com- 
pulsory rest, and throughout should be given some, but not too 
much, free tune m which he can occupy himself m any way he 
likes It 18 essential that the nght kmd of occupation should he 
chosen for each mdividual accordmg to the personal tastes, physical 
fitness at the time, and the occupation, whether m the Services or 
in civil hfe, to which he is hkely to return. His psychological 
difficulties should be discussed from tune to tune , without this 
rehabihtation is likely to be delayed or mcomplete 

As a rule no special treatment is required for the stupor and 
amnesia The stupor disappears spontaneously, and m many 
cases complete recovery from the amnesia follows When partial 
amnesia persists, it is generally unnecessary to make any attempt 
to restore the lost memory In most cases the blank m the memory 
IS for a comparatively short penod, and as the events which occurred 
durmg this penod were probably very unpleasant and perhaps 
extremely homble or terrifying, they are best forgotten, and the 
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POST-COKOUSSrON HYBTEKIA 
^v>n the ujjury may be althoogh do external wound can 
bo (liscovereiL It a thus imposaiblo to give an accurate prognooB 
BO long »a wtD marked orgamo Cigna are present, A», however 
complete or almost complete recovery occur* in the vait majonty 
of cases, the prognoms can be regarded as good and an attempt 
ihould be made as soon as the initial stopor has passed away to 
j#r*nade the patient to walk. It Is extremely difBcnlt bo long 
as any orgamo algnjt persist to judge to what extent the symptoms 
are organic in ongm, but eipenence has shown that some physical 
Mgnu of orgamo disease, such as an extensor plantar reflex, greatly 
exaggerate knee-je^ true anUe-donns, and unilateral 
absence of the abdominal reflex, may still be present when the 
character of the gait and its rapid improvement with persuasion 
and re-education show that the symptoms are almoct entirely 
hyitetieaL 


Hjritenaii pamjlegia f6tlo\c\*g gmnal omeumon,— Pte F,, aged 28 
vai baned on September 26th, 1913 as a result of the explrmon of 
a theH The fsILmg parapet ttnok him on the back, and be was 
dog out nx houa later Ha tegs were completely paralysed, and 
he eould ouetaiate only with a great effort. Be remained m this 
conditson until be wu transferred to Kelley os May 18th 1917 The 
nuBclei of the legs wera well developed and were not eom^etely 
panljsed, but a great effort was required to ooutrsot them, the attemrt 
leading to cknuo oonvulsnre moventents. The knee-jerks and anld^ 
}«ika were normal, and the plantar reflex was flexor On the day of 
admoskm ha attention was distracted ly fn^Vinp lihn count and look 
at the ceiling at the same tima u be clasped his hands and pulled one 
from the other Ha legs were alternate^ flexed on ha abd^en until 
the movement became quite easy Less and leas aaaatance was given 
unto he was finally able to more them quite well by ImnitfJf- He was 
then made to balance himilf and repeat walking movements whilft 
■rttmg up with ha legs hm.ngmg over the edge of the bod. About 
five mmutes after the cenumencement of treatment he was aide to 
■land. He lozt began to walk, at Erst with asaotanoe, and finally 
at the end of another ten minutes without asy ■Tt«TWM» at alL For 
a tnne be wma very unsteady but at the end of half an hour he walked 
round the ward. The ra^ pirtial recorerT which was produced 
_ hy vigorous persuasion, waa followed by slow but etea4^ improvement 
With le-educatwn. As happened In our earlier casea of spinil con 
cusBwu of long standing the gait oootinned to bo somewhat stiff and 
he was not fit for light duty until September At first he complained 
of a co n sid et ab le amount of pain iu the back, but this gtadusJtyd^ 
appeared as walking improved- 

Bifttmcal wiA orpomo Itnn^Ugxa touted bf UoM — Pte, 
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mg from concussion are likely to be perpetuated and exaggerated 
by the suggestive effect of imskilled or too frequent mvestigations 
and unwise treatment. 

In discussmg the treatment of patients recovermg from the effect 
of head mjunes Rowland Hill (1943) says that he begins with the 
question, “ Do you feel the same man that you were before the 
accident or have you never quite fully recovered from it ? ” It is 
difficult to think of a question more likely to suggest the hystencal 
perpetuation and aggravation of symptoms What the patient 
requires is reassurance, and an early return to work either m the 
Army or m civil life after a penod of trainmg A spint of optumsm 
and work with sufficient penods of recreation wiU make many 
men, even if they are not qmte as fit as they were before the acci- 
dent, adapt themselves to the new condition and ignore their 
disabihty This would be impossible were Rowland H il l’s treat- 
ment adopted If a man is able to return to his previous work 
and do it efficiently and wilhngly m spite of mmor residual symp- 
toms, as many do, what possible advantage can there be m remmd- 
mg him of the latter ^ 

The orgamc paraplegia, which is the result of transient structural 
changes in the spmal cord produced by concussion, disappears with 
the return of the cord to its normal condition , it is then often 
replaced by hystencal paraplegia Fmdmg that he is unable to 
move his legs when he first regains consciousness, a man becomes 
convmced that he is paralysed and makes no further efforts , the 
paralysis thus produced by auto-suggestion can be removed by 
persuasion or a counter-suggestion. In the same way when one 
side of the bram has been chiefly affected by the concussion, an 
mitially orgamc hemiplegia merges mto hystencal hemiplegia. 
I have watched several cases, m which aU the physical signs of 
organic paraplegia or hemiplegia were at first present, but have 
gradually disappeared m the course of a few days or weeks, although 
the paralysis has remained, untd it has been cured m a few minutes 
by simple psychotherapy. Sometimes, however, some orgamc 
signs remain, and psychotherapy then can produce only an m- 
complete cure, a shghtly ^astic gait or some slowness and lack of 
accuracy m the finer movements of an arm being left as the per- 
manent result of the concussion Less frequently the ongmal 
changes in the central nervous system are so severe that the symp- 
toms remam organic m ongm throughout, and m exceptional 
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hid disappeftied and the pam in the Uinbe wai lees m&iked. 
By May 31ind the mnaonlnr tone had nnprored the knee-jeda were 
nov iDcreuad, enlde<clonafl vu elicited on the light nde and the 
piantar reflex vas extcmor on the light aide but normal on the left 


1 ebdotnmal reflexea irere abeent. 


On admiaiion to Netloy on May 30th he could move both anna 
arntl^ but they were very weat, the nght aide being woiie than 
the le^ Wig ht pain vu atiD ptcaent in the hands e:^ arms bat 
the pain m the legs had disappeared- There waa marked wasting 
of the musclea of the upper Um^ especially of the hands, the atrophy 
and weakness of the n^t hand bemg aevere. The knee jerks were 
exaggerated and true a^e-donua waa present on the nght aide and 
also though lets well mamtained^ on left- No abdommal reflexes 


were obtamed, and tbe plantar reflex was definitely extensor on both 
ndea. The ■Wn was much thickened over the palms of the hands end 
•olea of the fMt. It seems clear that a hnmorrhage occurred into 
the cemcal spinal cord at the tune of the ezploeion probably as a 
result of aenal cononaaon rather than of the cononcoon caused hj 


fsJhng after being blown Into the air as the patient was auite clear 
that the fiJl did not hurt him partLaulaily and that he o<?uld not put 
out bis arms to save himself wW he was in the air 


On June 11th the pabent being still unable to sit up m bed and 
no deflate pi o g t ca s having been made with hn p ower of movmg his 
arms and 1^ it was thought that aome of the inapenty might be 
hysterical m spite of the definitely oiganio bans. Be was therefore 
treated br vigorous posnailon m five minutes be waa ntting up in a 
chair and at the end of a quarter of an hour be waa able to stand and 
take a few steps with comparattvely little eupport. During tbe next ten 
days be lesmit to stand and waUi with an almost normal gait *tii 1 
without aasHtanoe His coudiUou must therefore at thia stage have 
been largrfy hysterical and dne to perpetusUon entl exaggeration of 
■ymptoma, whioh were onginaDy entindy organio and were still to 
some extent a reault of organio changes in the epmal cord. Steady 
nnpTOvement fdlowed m tw hands sind legs his gait beoame almost 
normal, and he could use his bands for all ordinary puipoeee though 
there was still some atrophy and woakneae of the amafl musolaa. 'Se 
nght plantar reflex remained axtensor the left flexor and the abdommal 
rsflews did not return. 


HyWmail jjomrfeyia /oHoinn^ ergatne ^anj^iegvi due to o wound ijf 
w ipias reonnea ttvonlem tnonlAs prerwusiy — L.-0Td. B aged 43 
^ wounded In the back by shrapnel on BeptemW ITth, 1916 
He immediately became pafaplegic. A lammectomy of the sixth and 
dorsal vertebr* was perfonrmd on October 10th, and s piece 
of shrapnel waa removed. He had vncontmsnce of urine and constipa 
t»^oi several weeks. By tbe end of ■February 1917 he could get 
ab.^ cm omtobca with difficulty He waa transferred from hosprtal 
^ tomsferred to out cate at Netley on 

March 20th 1918. On idmitaon he could stand only with the aid of 
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M , aged 25, euLsted in Soptcmbor 1914, and served for six montlis in 
France and a year in Salomca He was very fit the whole time, and 
was never worried by the shell fire On November 22nd 1916, he 
was blown up by a shell, and remained unconscious for four days with 
signs of complete organic left hemiplegia and incontmencc of unne 
and fteees He began to answer questions on December 2nd and 
complained of severe headache knee-jerks were then greatly 

exaggerated, especially the left, and the plantar reflex on both sides 
was extensor The headache soon disappeared, and the hemiplegia 
gradually improved, but he was still quite unable to walk when he 
reached Netley on January 24th, 1917 He had no recollection of 
anythmg between the fight, in winch he was blown up, and the last 
few days he was in Malta The knee-] erks were exaggerated, the left 
plantar reflex was still extensor, but the nght was now flexor, and the 
left abdommal reflex was absent The mability to walk was hystencal, 
and it disappeared the day after admission as a result of persuasion , 
with further re-education he soon learnt to walk without even a limp. 
By February 2nd the left plantar reflex had also become flexor, and 
the left abdominal reflex was as brisk as the nght , but Babinski’s 
second sign (combmed flexion of thigh and pelvis) was still positive 
and the knee-jerks were as before The Wassermann reaction w^s 
negative He was discharged to duty in April, the superficial and 
deep reflexes bemg normal and equal on the two sides, but Babmski’s 
second sign was still present, though less marked A strikmg feature 
m this case was the disappearance of the extensor plantar reflex, which 
had persisted for sixty-four days, within mne* days of the hystencal 
paraplegia bemg cured 

Hystencal paralysis associated with organic paralysis due to hcemato- 
mydja, the result of spinal concussion foUovnng shell explosion — 
Pte A 0 , aged 24, was m a charge on Apnl 11th, 1917, when he heard 
a crash and was blown three feet mto the air, faUmg heavily on his face 
He did not lose consciousness, and he is qmte certam that his head 
was not doubled under him He was unable to move for several 
hours, except that he managed to raise his face out of the mud m 
order to breathe On bemg taken to hospital he remamed qmte 
helpless His elbows were kept acutely flexed, as m lesions of the 
fifth cervical spmal segment Bbs nght arm and leg were completely 
paralysed, and only very feeble movements were possible on the left 
Bide He had much aclung and tmglmg pam m his hmbs and a spas- 
modic gnppmg pam m the calves He had some retention of unne 
dunng the first day, and a catheter was passed on one occasion, but 
after this his bladder and rectum showed no abnormahty Though 
listless and suffenng from headache, his mmd was not confused and 
his speech was normal Knee-jerks were very weak, and no defimte 
plantar reflex was obtamable By the 20th a sbght degree of power 
had returned m the nght arm , both arms were still painful On 
May 12th it was noted that although there was no anresthesia, sensation 
to hght touch was diminished up to the region of the clavicle The 
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and Itad axpeiieiiced no deaue to miotnnto. Dnnng the daj b« coold 
vitH an effort paas a quantitj of orme at a tii^ bnt apart from 
tUi it contmoooalj dribbled awaj and be wet bn bed eveij nlcht 
There was at first tome contipatioD bnt bis bowels were now legmar 
He stated that bis legs bad felt weak for ^me tune bnt there was ito 
definite paialjaifl. 

He was daobarged from the aemce uncnied in September 1918 
and to B^e Hayne Hospital on December 2nd as a pensioner 

There were no pbjncal signs of orgaiuo disease Tbe fcmctionsl nittire 
of tbe conditKin was explained to ban and be waa kept in bed for a 
few daja. He steadilT improved and by Jannaiy 6tb 1910 tbe 
nocturnal mcontmencenad completely eeas^ He waa stQl lacking m 
confidence dtmng tbe day and at first slight dribbling oc c n r red at tames 
bet be at once gave op ha nnnal and soon did not pasa nnne more 
often than every three hoort. 
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crutches. The right knee-jerk was greatly exaggerated with response 
to the lower end of the tibia and slight spread to the opposite side ; 
ankle-clonus was marked and sustamed, but the plantar reflex was 
flexor The left knee-jerk was exaggerated to a less extent, ankle- 
clonus was present, but not so well sustained, and the plantar reflex 
was flexor With persuasion and intensive re-education he was walking 
in less than an hour. In a month his gait was normal, but rather heavy. 
The signs of organic disease remamed unaltered Ho was then 
discharged from the service, but was quite fit to follow his civil 
occupation 

Spinal concussion involving posterior columns associated with hysterical 
paraplegia — Pte W , aged 32, was buried by a collapsmg trench on 
July 30th, 1917 , he was fit m every way before this happened When 
admitted to hospital m France he was unable to speak or move his 
legs, and it was found that ho had no knee-jerks. His speech returned 
in a few days after stimulation with faradism, but he contmued to 
stammer On admission to Netley on August 28th he was still com- 
pletely paraplegic and had a severe stammer , both knee- and ankle- 
jerks were completely absent, and there was considerable ngidity of 
the legs The plantar reflexes were normal As a result of vigorous 
suggestion with the aid of faradism he was mduced to walk on the day 
of admission, and with re-education his speech and gait slowly improved. 
At the begmmng of January 1918, the knee- and ankle-jerks were still 
absent, and a slight Romberg sign was present, but he walked almost 
normally The Wassermann reaction of the blood and cerebro-spmal 
fluid was negative, and no abnormal cells were found m the latter It 
seems probable that the loss of jerks and the mco-ordmation were due 
to the spinal concussion having involved especially the postenor 
columns, as m a fatal case the spmal cord of which was exammed by 
Mott The response to treatment by suggestion and jpersuasion shows 
that m spite of this the paraplegia was largely hysterical m ongm, the 
paralysis due to the concussion bemg perpetuated by suggestion The 
speech defect was of course entirely hystencal 

Three cases of hystencal incontmence and one of hysterical 
retention of unne following spinal concussion were admitted to 
Seale Hayne Hospital and desenbed by Moore (1918) 

Hysterical incontinence, foUomng concussion of spine, of eleven months' 
duration, cured by psychotherapy — Gnr E , aged twenty-two, went to 
France m June 1917 In February 1918, a 6 9 shell exploded close 
to him, and he was wounded m the back immediately to the right of the 
middle Ime about the level of the ibao crest A foreign body was 
removed the same day m the CCS On the followmg day, when bemg 
sent down the hne by tram, he had retention of urme and had to be 
catheterised For the next three weeks a catheter was passed two or 
three tunes daily Incontmence of urme had been present ever smee, 
and he had constantly worn a rubber urinal He had had no pain 
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to the Biglits and sound* which at first faghtoa oil but tbo few who 
do not know what fear b, the nervoua system does not wear well, 
and nnTww regular period* of rest from the mental stram are given 
the majnrrty rf men graduaHj* become imtoble, restless, and unable 
to perform then duties aat^actorily 

The contmuous and monotonous atrmn of active service m the 
Navy mi^t have been expected to result m functional nervoua 
disorders, but the fine spint of confident supenonty in the men 
and tbo excellent hygicnlo conditions prevented the development of 
neumsthenio or psjxho'nourotio symptoms m any but exceptional 
cases (BoQeston) 

The sanitation of the Army m France was so efficient between 
1914 and 1918 and agom in 1039 and 1040 that the second great 
cause of neurasthenia — acute and chronic infections — was leas 
prominent than m any provioua campaign. Bnt comparatively 
sli^t toxsania, suoh aa that duo to trench fever diairhoEa or 
toTttilhtia, which ti not suffiaently severe to make a man go siok 
ruay cause nervous exhaustion which would have been prevented 
if sJiffiaent reit had been taken. A sobaltem m the Flying Corps, 
who wa* actively engaged almost daily from Beptember 1914 
ptaed unscathed through all the fati^e and excitement until 
January 1916 when he had an attack of acute tonsilbtia. He was 
tskan to a hospital where there was a ahortage of food, and be wu 
then conveyed m a half-starved condition to Rnglond the journey 
occupying over thirty hours. The fatigue and insufficient food 
were not new expenenoos, but the addition of tbe tonomia cauaod 
by the tonaffiitis, which by itaelf would have only led to a few days 
of iHuae*, waa sufficaent to cause a conditiou of severe nervous 
e xb a uita on the recovery from which was, however remarkably 
rapid. In the early month* of the last war I aaw several caSM of 
nuuiasthema following anti-typhotd inoculation, when the patient 
had to march a long immediately afterwards, but no more 

occurred after the authontios wisely issued an order that all moon 
lated men ihould be off duty for for^-eight hours. 

The armies m other parte of the world between 1915 and 1918 
did not ■hare the immunity from senoue epidemio* with the army 
in Frauoe. Few man remained on Galhpoh for more a month 
after Augmt, 1616 without sufEeimg from cTirouk^ ilieir ho^ a or 
faffing a victim to dysentery para^photd fever or epidemio jaundice 
Added to thi* waa the impossibility of withdrawing the troop* from 



CHAPTER XIII 


EXHAUSTION RESULTING IN NEURASTHENIA 
AStloIogy. 

By neurastliema in this chapter I mean the condition of exhaus- 
tion which may result from physical and mental stram, the toxaemia 
of acute and chrome infections, insufficient food, excessive heat, and 
the pam and toxsomia of woimds 

Although it would require a very exceptional nervous system to 
pass unscathed through twelve months or more of war under the 
conditions prevaihng on every active &ont from 1914 to 1918, 
neurasthema never resulted solely from prolonged physical strain. 
The utter nervous exhaustion caused by pure physical fatigue, 
however mtense it may be, does not give nse to any persistent 
symptoms, and a few days’ rest always leads to complete physi- 
cal and mental recovery This is well shown m the foUowmg 
descnption by the war correspondent of the Daily Chronide on 
April 3rd, 1918, of men who had fought contmuously for six days 
and mghts “ They were tired almost to death, and when called 
on to make one last effort after six days and mghts of fightmg and 
marchmg, many of them staggered like men who had been chloro- 
formed, with dazed eyes and grey and drawn faces, speechless, 
deaf to words spoken to them, blmd to the menace about them, 
seemingly at the last gasp of strength Towards the end of this 
fightmg they had a drunken cravmg for sleep, and slept standmg 
with their heads falhng against the parapet. In body and bram 
these men of ours were tired to the pomt of death They felt hke 
old, old men Yet after a few days’ rest they were young and fresh 
It was almost impossible to beheve they were the same men They 
had washed off the dirt of battle and shaved, and the tiredness had 
gone out of their eyes and their youth had come back to them ” 
These words would describe with equal truth the men who escaped 
from Dunkirk twenty-two years later 

Life m the trenches is always accompamed by a state of nervous 
tension Danger is ever present, and durmg penods of activity 
a man can only sleep at odd moments, and the mght may brmg 
mcreased responsibihty and anxiety instead of rest, especially to 
young officers Although most men become gradually accustomed 

136 
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The physical eigin of exhaustion disappear after deep and 
the oeEs of the central nervous system suprarenal glands and 
hrcr are sunuitaneously restored to their natural condition 
TmW)| the stnnulaa is very excessive, when a considerable period 
of rest may be neoeeeary before complete restoration occurs. 
Thn explains how the apparently exhausted army which had not 
slept during the retreat from Mona, was yet able after two or three 
days rest to turn and defeat the Germans m the battle of the 
Marne. 

ShniUr occuT m the brain as a result of acute and chrome 

mfecbocs. These are seen in OtOea micropbotographs of the 
brains of men who had died from paratyphoid fever and strepto- 
coccal eeptiocmia. The and pathological observations of 

Sergent, Loeper and Oppenheim, and others in France and of 
EIBott in England have made it probable that the mosonlar weak 
ness and feeble oronlatioQ m oertam acute mfecUom, such as 
typhoid and paratyphoid fever, bacillary dysentery and malaria, 
are not so mn^ due to the effect of the toxins on the skeletal muscles 
and myocardium as to their effect upon the suprarenal ^andw, the 
neurasthenia, which is a common enpiel of thm infeotxms, bemg 
laigely due to suprarenal exhaustton. This is especially likely to 
he the case when the glands are already m a condition of exhaustion 
owing to prolonged mental and physical strain. In fatal oases of 
n^alana the suprarenals ore packed with parasites and show an 
extreme degree of d^eneration. 

Symptoma 

The symptoms of neurastbenla in eoldiers do not differ f rom 
those of the neurasthenia of civil life Heaxlache rapid fatigue on 
niental and phyncil effort, and difficulty in concentration are 
■^y* present. The patient may wake up feehng fandy well but 
^’^ccaaeB rapidly fatigued and is completely exhausted by mid-day 
or earlier m contrast with the depieeuon phase of the manio- 
depression peyohoeis, in which the patient wakee up tired ltTw^ 
to get better as the day goes on. The appetite often remains 
®xoeIlent and the digestion good 
A fine tremor of the hand was oommon in m#m suffering from 
*iwirasthema. I often noticed it in offioers who had been home on 
kavo for a few days and had regarded thomselvea as perfectly fit. 
The symptom was eometnnes very persistent and was often a 
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the shell-swept area, for every corner on the Peninsula was exposed 
to hostile fire Thus it came about that there was hardly a man 
at the end of November 1916, who was not suffering more or less 
severely from nervous exhaustion duo to fatigue, prolonged mental 
strain and toxaemia In Salomca the hot weather and the virulent 
form of malana, for which the Struma Valley has always borne an 
unenviable reputation, were the cause of many cases of neurasthenia 
The effect of the numerous infections rife in Mesopotamia and East 
Afnca was aggravated by the great heat, and at times by the 
insufficient supply of food In the present war the Eighth Army 
has been remarkably free from disease with the exception of dysen- 
tery and infective hepatitis, neither of which, however, has been 
of a senous character Dysentery was much more widespread and 
severe and entenc fever was comparatively common among the 
Itahans and Glermans, and one factor in our success at El 
Alamem is said to have been the onfeeblement of the enemy 
brought about by dysentery 

The pam, loss of blood and toxaemia, which may result from severe 
septic wounds, often cause neurasthema, especially if the soldier 
18 already over-fatigued from mental and physical stram The 
frequency of this has been greatly reduced m the present war owmg 
to the effect of sulphamlamide compounds m overcoming sepsis 
Pathogenesis. 

Mental and physical stram and severe pam lead to exhaustion 
by their direct action upon the nervous system, and mdirectly by 
their action upon the suprarenal glands, together with the hver 
and possibly the thyroid. Prolonged muscular exertion and 
profound emotions, especially fear and anger, have been shown to 
produce chromatolysis of the bram cells This was well seen m 
Cnle’s microphotographs of the brams of rabbits and cats, which 
had been subjected to great exertion, acute and chrome fear, and 
prolonged msomma, and of a soldier, who died from exhaustion 
caused by excessive physical and mental stram, hunger and thirst 
dunng the retreat from Mons 

At the same tune the overaction of the suprarenal glands, which 
IB a constant feature of excessive muscular activity, fear, anger 
and pain, leads to dismtegration of their cells, which show loss of 
cytoplasm and misshapen eccentric nuclei, especially m the cortex. 
Similar changes, together with loss of glycogen, are found m the 
hver No other organs show any changes 
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complete exhauabon He woa doiod and had a aevero headache. 
He iaf motionleas m bed and would not answer queshons for four 
dayi. He then got up said he was quite fit again, end asked to 
be eent bock to duty 

For the first few days the patient abould not read or have vwitoTS, 
but m most cases tbeso rules can aoon be relaxed, and cheerful 
compamonship with plenty of emusomeiit and interest hasten 
recovery 

Progress is much hastened by combating insomnia, oa exhaustion 
cannot disappear so long as the patient sleeps no more than three 
or four out of the twenty four houia, I found borbitone (medinal) 
gr. V to X with aspirin gr x the most useful hypnotic. The does of 
the fbanet con generally be reduced by one gram a night after the 
first two nights tOl no more is given, and the aapmn can then be 
halved and finafly discontinued In the early stagea strychnine 
may prove uaefol but benxedrine makes tbe pabent sleepleaB and 
should be avoided. On tbs other band, in depreeeive states 
benxedtme u often of value but the symptoms are aggravated by 
itrychnine 

As soon as the pabent Is well enough to get up he should begin 
to help m the ward and a few days later he should be given bgbt 
employment out of doors. For — 

Tbe cure for tbis 31 is not to ct stHl 
And frows t with s book by tbe fire 
But to take a large hoe and ibove] also 
And dig tOI you gently pernpne 

Tbe amount of exerase should be gradually increased, and the 
patient should not be eent book to duty until he can do moderately 
heavy wodt without undue fatigue. The best teaulta were obtained 
if the patient waa kept under a oeitaln amount of disophne, and for 
thu reason we found it moet Batisfectory to send him direct from 
hospital to a oommond depdt where he received physical training 
to prepare him fbt a return to duty instead of to a oonvaleacent or 
auxiliary hospital, where tbe oomparative freedom from super 
visjon and the loxy hfe too often made him unfit for any VitwI of 
military servxje. At one time I sent aoldiara reoovenng from 
iMuiasthenia to a special oonvaleacent hospital where they oould 
he given progreaeive exerase before r etiu mng to duty But I soon 
found that the complete absence of rpihtary disophne led to a 
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source of great worry to the patient, who regarded it as an indication 
of the presence of some senous nervous disease. It should not be 
confused with the coarse tremor of emotional ongm which was often 
perpetuated as an hysterical symptom {vide p 61) 

The symptoms descnbed under the name of “ effort syndrome ” 
may be prominent [vide p 207) In most cases the blood pressure 
was low. In some cases, especially when the neurasthema had 
developed after paratyphoid fever or malana, the symptoms were 
exactly what rmght be expected to result from hypo-adrenahsm, 
the extreme asthema, low blood pressure, hypothermia, and feeble 
digestion characteristic of Addison’s disease were present, but 
instead of becoming progressively lower, the blood pressure slowly 
rose as the general condition improved (Hurst, Bury and Wilkinson, 
1919). 

In a much smaller group of cases, all of which followed pro- 
longed mental stram, the patient’s mental and physical condition 
resembled very early myxoedema, and treatment of the hypothy- 
roidism by small doses of dried thyroid gland led to rapid improve- 
ment when the condition had become stationary after the initial 
progress which had resulted from rest Most of the cases were 
sent home m company with congemtal mental defectives, on 
account of bemg too slow and stupid to be of any value as soldiers, 
but further enquiry showed that some had been well educated, and 
that they had been qmte normal m civil life and during the first 
few months at the front 

The patient was often depressed and hypochondriacal, and 
defimte anxiety symptoms were frequently present These symp- 
toms are psychogemc and must be regarded as a comphcation of 
neurasthema and not part of the neurasthemc state, which is 
physical and not nervous m ongm. 

Treatment. 

Complete physical and mental rest are at first essential The 
patient must be kept m bed imtil he no longer feels tired In shght 
cases two or three days are enough, and it is never necessary to 
contmue the complete rest for more than a fortmght Recovery 
IS remarkably rapid when the symptoms are due to pure physical 
exhaustion A pnvate, who had fought m almost every battle 
smce the retreat from Mons without bemg woimded and without 
having any leave, was admitted m March 1917, m a condition of 


O 
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mstmctav© ictmty Bo fixwi, however is the primitive assooia 
tion of anger with fight and fear with flight that when the natural 
eequelj of these emotions are restrained^ they contmue to give me 
to suprar enal and ptohably thyroid activity 
Thna the cea seh m fear felt hj the constitntionally timid when 
exposed to the hotroTB of war reanlts m oonatant over-secretion 
of the BTiprerenal and thyroid glands, the physiological results of 
which are not followed by the moscnkr activity of flight for which 
they are the piepasatwn- The unexpended energy may be eo 
extreme that the soldier u incapaatated by it. On reaching the 
safety of a base hospital, the hyperactivity of the suprarenal and 
thyrotd ^andt and the signs and aymptoma to which they give 
me often disappear But they may be perpetuated by war 
dreama, and ml severe cases the Tnmi^ is absorbed by day as well 
as by night by picturw of the horroi* which the mdividaal has 
witneased. Every sound reminds bwn of shells and every move- 
ment suggests the approach of danger The a clivily of the supra 
renal and thyroid glands ts consequently maiDtained, and the 
patieiit presents a picture suggestive of Qn ws's disease although 
hyperactivTty of the suprarenal glands u probably of more import- 
ance though less easily recognised than that of the thyroid. The 
pulse is rapid, especially on the shghUst exerbon and the cardiac 
impulse IS heaving and diffuse but there are genemDy no murmurs. 
The patient may oomplam of throbbing m the bead dimness 
and palpitation, especially on exertion. The average blood pressure 
m men Imng m areas behind the trenches and exposed to occasional 
iheh fire but m good oonditioa so far as food, ils^ and shelter from 
the weather were conoemed was 110 to 120 mm. svstolic and 76 to 
80 tnm. diaitoha In front line tponches the syatoho preasoro rose 
to 120 to ISO mm. and at times of increased activitv to 140 to 
160 mm. with a diaatolio press ur e of 70 to 100 Tnm. (Oowell) 
Menard (1916) happened to be measunng the blood piess u re of a 
man a few seconds before a shell exploded m the immediate negh 
bomhood. It at once rose from 125 mm. to 130 and ten minutes 
laterwaslSO an hour later it had again falleii to 125 mm. Inthe 
ftinctional hyporthyrcadiim-hyperadrenaliim of soldien the blood 
pressure is always raised whUst the patient is at the casualty clear 
mg statton, and rt is often 150 to 160 roTn. and m severe even 
as high u 180 mm on amvaJ in ’RngUni^ 

I observed a charaotenstio cutaneous reaction m theee but 

L 
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adrenaline independently of any sympathetic action. The central 
nervous system, the heart and the muscles of the limbs and trunk 
are thus prepared for great activity at the expense of the digestive 
organs, which do not contribute to the efficiency of the individual 
durmg strenuous exertion The evaporation of sweat, the secretion 
of which 18 mcreased, prevents the rise of temperature, which 
would otherwise occur with excessive muscular activity, and the 
deep respiration and the relaxation of the bronchioles allow more 
oxygen to enter the lungs and excess of carbon dioxide to escape 
The partial asphyxia, which is the cause of the painful gaspmg 
caused by over-exertion, stimulates the secretion of adrenahne 
The mcreased supply of sugar and of blood to the muscles, the 
diminution m muscular fatigue and the relaxation of the bron- 
chioles which result are the cause of the “ second wmd,” which 
makes the mdividual capable of renewed activity, when he is about 
to faU a victim to his enemy owmg to bemg imable to contmue m 
battle or flight after the imtial secretion produced by angfer or fear 
18 beginning to wane 

Adrenahne acts very rapidly but for a short penod, as it is 
qmckly oxydised It is consequently of special importance when 
an emotion calls for sudden activity When more prolonged 
activity IS required, the mtemal secretion of the thyroid gland 
helps to mamtam the activity imtiated by adrenahne, as it acts 
after a longer latent penod and its action is more prolonged 
Experimental evidence for this is lackmg, as there are no biological 
tests for thyroid secretion, similar to those which prove the presence 
of excess of adrenahne m the blood, but Cramer (1928) has shown 
by histo-chenucal methods that the activity of the thyroid gland 
is mcreased by stimulation of its sympathetic nerve supply 
It IS 

When the burning moment breaks, 

And all thmgs else axe out of mmd, 

And only Joy of Battle takes 
Him by the throat, and makes him bhnd,* 

that the physiological effects of the fury and excitement of battle 
enable the bom soldier to perform feats of strength and endurance, 
which may be m stnkmg contrast to his comparatively feeble 
physique But the changes which accompany fear and anger are 
entirely useless if the emotions are not followed by the associated 

* Juban Grenfell 
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from tlrt sleek appearance when in civil life iras most re m a rk able 
(Fig 16) One TT^nn who kept hia hair clooely cropped said hia 
hflir rermnded him of the bnstleB of a hedgehog The persistent 
ectMn of the piloinotor nervea appears to last longer than any other 
symptoms, as it was stiD present several months after a mans 
retom from France, at a when Im had become otherwise quite 
fit. In an rfiM* h 18 associated with an exaggeration of the general 
cutaneous piV^mntitT reflax, thou^ thte is not often well marked 
Mid H unacoompamed by any vasomotor reflex. In some oases 
the hajr on the body as well as on the head has been pemstently 
erect. It is difficult to give a phyiio- 
logical wT pJanftTmn for the case of an officer 
whose hMf turned whrte after he had been 
honed m a prone posrtion for twenty two 
hours, and a seventeen year old boy who 
became grey after a week's heavy bombard 
ment, althou^ PTmTaf events have often 
been desaribed m dvil hfe. 

The hands and oooasKmally the eyelids 
are tremulous, and the pafrent la very 
nervous and excitahle. The eyes are often 
shghtly prominent (Fig 17) This aymptom 
was much more oommonly seen near ths 
front Imft than at the base. W Johnson 
found that the prominenee of the eyes 
often diaappesred within two or three 
weeks if the patient was allowed to rest for this period at a casualty 
clearing stabon, althou^ the persistanoe of other symptoms 
tieceentated hu evacuatxtn. The pupils are generally dHatad and 
react slowly and to a dimmiihed d^ree to light. The deep redaxas 
are often mooh exaggerated. Ihashma is oocasunahy present. 

An ordinaiy Beaman aged 18 who had already been twice tor 
pedoed, oomplamod of constant vomiting and mahlhty to do any 
thing Hii pulse-rate was 102 he had a Ana tremor of h*ndw nnd 
tongue and slight eiophthahnoe and sweated eicessivoly presenting 
a picture of frmly severe hyperthyroidiam. Though sent ashore 
the foBowmg day the symptoms persisted for throe days (Surg 
I*«rt J 0 Ryle, 1943) 

^ thyroid ^and, thou^ over-aotivo, 11 generally not obviously 
«darged, but in some cases moderate enlargement ts preeent. 
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in no otter condition On moving the finger over the skin of the 
chest so hghtly that m normal mdividuals no local reaction would 
occur, a pdomotor reflex is almost instantaneously produced , goose 
skm IS obvious, and occasionally the hair can actually be seen to 
stand on end over the area touched by the finger and for some 
distance on each side After about five seconds the pilomotor 
reflex fades away and is at once replaced by a vasodilator reflex , 
the blush, which may have a white border on each side, often lasts 
for several mmutes As improvement occurs the vasomotor reflex 
disappears, but the pilomotor reflex generally persists for a few 
weeks longer Symns and I never found this sign m its fully 
developed form m 100 consecutive cases of other war neuroses. 



(a). (6) 


Fia 10 — L -Corpl W , with hair continuously on end after prolonged terror 
(o) before going to France , (b) after being sent home 

21 cases of other forms of effort syndrome, and 47 men rejected 
for mihtary service on account of vanous diseases 

The circulatory symptoms may be so prominent that the case 
was often diagnosed as “ disordered action of the heart ” The 
condition may then be descnbed as the endocrme type of the efiPort 
syndrome Excessive sweating often occurs, sometimes in par- 
oxysms, especially over the palms of the hands and soles of the 
feet, and the patient frequently loses weight 

An ofhcer told me that he felt a curious tinglmg sensation over 
a broad band of skm round the trunk every time he heard the whistle 
of an approachmg shell , this sounds hke a pdomotor reaction I 
saw several men suffermg from the effects of severe emotional strain, 
whose hair persistently stood on end and could not be kept down 
by means of grease In some cases I had the opportunity of com- 
parmg their appearance with what it was formerly, and the change 



CHAPTER XV 

anxhtty neuroses of war 

Bt T A. Rom MJ) FR.0 P 

By tlw word ncuroaia in tJiia oluiptot is mcAnt thoM symptoros 
of on nTrwtftii which are mentally dctennuned as opposed to symptoms 
which am physically determined The noun neurosis has its 
adjectrm nenrotio^ For many people it has acquired a moral 
signifLcanoe, which the noon has not. Here no such significance 
18 attached. It is need simply as the adjective to the noun. If 
a person fumtat at the sight of blood it a beoanse of some idea. 
That IS nenroas. If be bints beoanse he has lost a large quantity 
of blood the symptom has been brought about by physical happen 
mgs. These diatinctiona seem faidy clear yet there are thoee who 
w 5 l pomt out m the first example there were many physico- 
fiTiamWI happenings from the moment the stunulos entered the 
eye till it was registered m the mind, and they will aal. how do we 
know that were not responsible for the faint. This may be 
true, but if it is then the same soti of things must be responsible 
for all onz so-Ksdled mental proceesea, all of which depend either 
on past or preeent sensory impmamons. The same land of people 
win pomt out that mind and body are one, because we have no 
knowledge of one without the other This is true, but even these 
people for practical purpoeee separate then mental bom them bodily 
activities. They thmk that thought and the appearance of choice 
are mental a&na, that digesting them food is a bodily one. In 
practical afffljrm it does not answer to be swayed too much by moe 
phOoeophicsd oonsideratians, and this divaion of symptoms mto 
phynoo-gemo and peycho-gemo » altogether a practical one. We 
shall be merely foohsh if we treat diphtheria by pemasKm, equally 
so If we treat a neurotio bunteu with digitalis. With all this it is 
admitted that the mind constantly affects the body and that 
physical events m the body affect the mWI 
It is often easy to make the distinction and awngri any given 
case to a neurotio or to a phynoal category Unfortunately it is 
often difflcult, not least in war cases. A soldier has had dysentery 
and trench fever has lost any enthusiasm he had for the war and 
140 
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McNee and Dunn (1917) found that the average weight of the 
thyroid gland in 65 apparently healthy men killed in action was 
26 7 gms , which is not above the normal for civihan men of corres- 
pondmg age. 

Though hyperthyroidism is the most obvious condition present, 
it IS not the most important, as in all probabihty it is accompanied 
by hyperadxenahsm, which accoimts for the high blood pressure, 
and perhaps for the exaggerated pilomotor-vasoddator cutaneous 
reflex 

Considermg that adrenahne gives rise to an mcreased production 
of sugar, glycosuna was a less common result of the stress of active 
service than rmght have been expected. Diabetes occurred no more 
frequently among British soldiers than among men of the same age 
m civil life (Wilhamson) This was, however, not the case m Ger- 
many Among 260 diabetic soldiers treated by Lenne at Neuenahr, 
only 6 were predisposed by their family history and only 27 had bad 
glycosuna before In 96 the onset had been acute with sudden 
great thirst, and m many the condition seemed clearly to be the 
direct result of exhaustion and mental stram 
Treatment. 

The patient must be isolated at first from the other patients m 
the ward by screens, and should only see such visitors as he beheves 
will allay rather than mcrease his nervous imtabihty The best 
results are obtamed with the same type of psychotherapy as that 
required for the anxiety neuroses 

Mental activity and restlessness are lessened by small doses of 
bromide and phenobarbitone 
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bring forth > bhuh or drynw of the month- AH these are common, 
bnt « a nile they do not Urt long If they do not disappear soon, 
if mstesd of lasting for mimrteB they last for weeks or for month* 
BO that the patient a dnven to the doctor then ther are caBed 
neoioats and looted on as nineaa. The doctor too often does not 
place them m the category of mentally caused disease*, but is apt 
to tbiT^V that there must be some physical agencv at wodc which 
IS cau*mg this prolonged departure &om normal foncticming 
The ol^ect of tha chapter a to ahow that there are numbca of 
patients who have been HI for a long tone snnjdy becanse their 
emotional reactions have become aystalEsed, Why should they 1 
The answer to this provides the cme of the fllnesi- We can 
enumerate some of the reasons- 
(1) The patient may be of poor paychical resistance. His history 
win show that he has been upaet by ontowaid cucumstances almost 
every time that theae occur Difficnlbee m Gfe are common, and 
he las so many reactions every tune tbev happen that he u often 
lQ. He becomes omehable. Nobody wants him, and therefore a 
state of chrome dcprmum seta m with almost chrome symptoms. 
He may have his good days, but his bad one* keep coming back. 
This may be doe to a poor mhentance or to a bad edaeation, or 
as IS peihaps commonest, to both- A nervous woman has a child, 
and ihe has hated the whole business of having it, and ohe 
to hava another This child having a poor mhentance should 
receive the beat kmd of bnngmg up but it u safe to aav that it 
wQl leceiVB the w o r st The mother may be devoted to it, but it 
u not good for a child to receiva the entire output of devotion 
which one woman can give it. It ou^t to receivo onfy that fraction 
winch a member of a more namerctus family can get. To over 
whelm a child with devotion a to maka it unfit for contact with 
the outsido world. The mother will probably bo fussy about its 
health and have aD aorta of rules for rta conservation constantly 
m force, eo that the diild gr o ws behevmg that health is a prO' 
canon* thing, and that unless we are always taking care of it we 
•hall frU nL On Uie other hand, the may be aware of these danger* 
and be quite unneceasarily hanh and callous, so that the child 
to dread all teniots and tupenon from the beguming and 
appioadie* all people m authonty m fear If it be a»ked how- 
anyone thouM bring up an only child, tha answer probably is that 
no adult can brmg up children at alL The adult mmd i* too remote 
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18 presenting symptoms which might be due to a physical illness 
or which nught be neurotic. Sometimes the diagnosis will be 
impossible Sometimes it will depend more on the habits of 
thought and predilections of the doctor than on the objective 
findmgs Yet we must try to make the diagnosis , for it is as 
damagmg to a patient to make a diagnosis of physical disease when 
there is none as to miss the physical when it is present. There are 
large numbers of people hvmg the life of chronic mvahds because 
some doctor diagnosed a physical illness which was non-existent 

At all times of which we have record people have been aware 
that emotional states caused bodily results The bible is full of 
it. Anorexia nervosa, pseudo-angina, diarrhoea, nausea, utter 
exhaustion, are all descnbed m it as ansmg from mental causes 
It IS possible, however, that it is not reahsed how protean the 
symptoms of depressive emotions may be . headache, failure of 
concentration with poor memory as a consequence, difficulties of 
vision, all sorts of odd sensations m the head, poor sleep, bad 
dreams These are some of the head symptoms which any depress- 
mg emotion can brmg about The other systems of the body are 
equally susceptible In the alimentary system suppression of 
sahva, alteration of gastno secretion and movements, constipation 
or diarrhoea are all common In the circulatory system we find 
famtmg, palpitation, pallor, flushmgs, raismg of blood pressure. 
Alterations of urmary secretions, polyuna, frequency of mictuntion 
occur In the gemtal system we find impotence and ejaculatio 
prsecox, and dyspareuma and vaginismus m women In the limbs 
we find weakness, “ givmg way,” paralysis A feelmg of general 
exhaustion is usual m depressive states. 

A glance at this list will show that every region of the body may 
be the seat of neurotic symptoms, and it is true that any symptom 
of which a patient may complam may depend on his moods and 
not on any physical agency It behoves us therefore to be on 
guard 

These responses to emotion may be comprised under the name 
emotional reaction Every one of us is hable to some of them, 
but for most of us their duration is short For many a flutter at 
the heart is common when called on to speak m pubhc But if 
we get up and speak, the symptom usually disappears Just before 
an exammation many candidates expenence a desire to empty the 
bladder For a large number the prospect of bemg shamed may 
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of tto» left hvn been braced by the discaj^ and hard life wbkli 
broke the othen Some of course will bo discontented, but moot 
of them will fumre at leait to enter the danger aones. Some iriB 
break down eooner than othora, and the facton which are of 
nnportance here are complex 

Leademhip a one of There are leaders who inspire con 

fidenoe and others reho do not It ii a&fe to aay that where leader 
■brp is good the percentage of breakdowns will be smaller than 
wlare it is poor This question of leadership mns from the sub- 
ahem right up to the high commandL The eubahem who knows 
his men wtD, who gams their reepoct and affection, wiH have few 
oaaee of breakdown m his unit. But It la neoeasarj also that the 
unseen powers ehooM mska themselves felt. The strotegista, the 
staff who wodc cut plans, the comnuaeanat, the medical organisa 
tion have obnoua parts to play in the piaservatwm of morale. 
Lack of confidence that these personages are. playing their part 
will filter down to the rank and file, and in that event increase of 
neuross may be expected. 

'Ey his very tnuaing we have caused the soldier to regrees to 
some extant. By the word regression ii meant a mental, either 
mteOectnal or emotkmab moving book to ohQdhood The cbfld a 
dependent looks for gmdasoe and proteotion, and as he movee 
towards adult life he i^nld, d the prooesa is smooth, become Wn 
dependent, more ready to make his own decisions and to aasume 
responabdhty The fully fledged adult will seek advice only on 
purely technicil pomta, eg., whether or not he has appendicitis 
or what is the legi^ mterpretatma of some oontxsct On the impor 
tant decisions m life be will wuigh the evidence and settle for bmiBwIf 
what he ahould do NeecQees to asy there is no such person — none 
of us amvQs at the fall adult pontwo. But the eoldiei is asked 
to step back. He a to get up whan he is told to He is to go 
where he n told. He is to expose himself to danger or to refcam 
fram dcsng so to loll or not as ocdsrecL He is to make no deounons, 
on^ to carry out oortam movements whan the command is given- 
That M to say he IS to r^re* towards childhood. There is one 
conditaon whm it is easy to g^t childieai to obey implicitly and 
that IS ^len they are qrafc sure that the parents will give tVm 
protectwn to the last drop of parental blood- The fJi»M 
reason this out, but the oondriaon w there. When the child 
KQno objeoboMbls pram ti»t be will tenia metier 
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from that of the child for the former to have an mklmg of what 
IS gomg on m the child’s mind. The only people who can brmg 
up children are other children, and the function of the adult is to 
see fair play as far as possible An average woman might hnng 
up a real family, but one child is not a family, only a fractional 
family 

It 18 therefore difficult m such a case to say how much of the 
emotional mstabihty of the child is inhented and how much 
acquired It is of importance to realise that the acquired part is 
certainly there, for that is the only part we can deal with I have 
noticed that those who lay stress on the inhented part and proclaim 
that it is the most important part, are also imduly pessimistic about 
the possibdity of domg much by psychotherapy Therefore the hfe 
history of any nervous patient is far more important for treatment 
than the family history, and neurotic parents are more important 
as sources of neurotic infection m early childhood than as progem- 
tors This 18 not to say that there are not bad stocks It is only 
to emphasise that that is not the whole story, and that people 
with bad mhentance can still be treated successfully 

(2) The amount of emotional stimulus may be so excessive that 
even a person of good psychical constitution may be overwhelmed 
by it In warfare the poor stuff will be weeded out early , some 
of it wiU disappear long before contact with danger is made The 
voice of the sergeant, bemg expected to stand discomfort, cold and 
fatigue, the absence of affection — these thmgs will brmg the people 
we have ]ust been considermg mto such trouble that they will soon 
be removed from the effectives From every pomt of view it would 
have been well if they had never been enlisted Some are difficult 
to detect, but there are a number of qmte obvious misfits who 
would have been rejected were not exammmg boards so exclusively 
concerned with certam standards of physical fitness Not only are 
these people a burden to the army, but also to the country Many 
of them were before enlistment sufficiently stabilised to do useful 
work if left to do it qmetly That stabihty, such as it is, wdl 
disappear when they have first been punished for petty infractions 
of disciphne and then recognised as mentally unfit for mihtary life, 
and it will probably take a long tune before then former stabihty 
IS restored — ^if it ever is I do not say anythmg about the mis- 
fortune for the mdividual himself That is obvious 

After these unfortunates have gone, it will be found that many 
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Bom® c«ee ptyncal lerioni werp ptodaoed m the enoephaloii or 
ipmtl cord from a bUat which had Dot brolffin the ekm, it was at 
fiist aasmned that a physical keiisn had oocotred m all cases. A 
study of railway spine " a aeoroeiB following raflway accidents, 
mi^ t have prevented thn miitake. The parallel between railway 
spine and sheh-ahook Is clear In both there is a history of an 
aoddent, and after the first shock has passed ofi there t» no sign 
of physical mjory In both instances the dootcn are pnxiled 
and their explanations range from maUngeimg to oerebro-spinal 
damage. In both the patient has something to gam by bemg Ql, 
in one rwi money in the other escape from an intolerable sitnatiom 
In both there has been a long senes of bad saggeataon, direct and 
indirect. In both many recover when the anxietiee have been 
reHeved. 

It therefore behoves every doctor to take care of what he says 
to people after a senom acodeot. His sh^test suggestion that 
the patient is warse than be thinlfs he is may be followed by far 
reaching results. It ts bn do^, if he a nue after a day or two 
that no damage has been done, to tell this to the patient m the 
most positive way and to emphaeisa that bis rec o v er y will be 
rapid, pennanent and complete. It is significant that where there 
is DO oompensaticm of any kind to be obtained remote symptoms 
do not oocnr They do not occur alter ski mg or hunting acmdants. 
It looks then as if the possible exploitation for gain were the impor 
taut fsdtor but thu would not bnng about the symptoms if the 
proper suggestions were made at the begmnmg, if the desire for 
gam was not aroused by the doctor or the sdimtor 
From a very large uumber of hlstonce I was able to oonrmoe 
myielf that the notion, still to be found in the psyohologioal wntmgs 
of oertam authors who were certamly never m a poaitkm to wxTntnis 
these parents, that the men, who became iH after bemg blown up 
were not oonsoouily afraid untO this had happened, may he 
d tim i B ied as a myth. I hare seen it asserted m more than one 
place that these patients had been suffering from unoonsmoui fear 
before them aoddent, and that in some mysterious way this fear 
had escaped from ite repression into coneoicrasneeB as a result of 
the oatastropbe. This view may be regarded as an example of 
wwhfnl thmkmg on the part of thoee who cannot behove that a 
nwiroeii can be piedprtated nnlees there bo unoonsoouB fyitoiy. 
I believe this to be wholly untrue for two reasons first because, 
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he IB showing this complete rehance on the parent’s being both 
able and willing to protect Every oflBcer m the army is a parent 
surrogate for every person under him. The keen-witted French 
seem to have recognised this when officers call their men mes 
enfants. 

There are many physical thmgs that the good parent substitute 
will see that his children are provided with as far as is possible. 
Some of these have been mentioned, good food — good in every sense 
of the word, properly cooked, of appetismg quahiy, sufficient in 
quantity, and with as much as possible of the accessones to the 
calones about which we have learned smce the last war When 
the children fall iH he will see that they get proper medical atten- 
tion Smce the last war I should have hoped that this would 
mclude proper psychiatnc attention, for there seems to be no doubt 
that the Amencans, who had profited by our mistakes, had a smaller 
mcidence of severe neurosis, because men were encouraged to report 
their mental difficulties, their msomnia and so forth, and to discuss 
these thmgs with the psychiatrists. 

(3) Prolonged ill health of subacute character does tend to 
produce nervous symptoms Acute ill health like pneumoma of 
course does so also, but m such cases the major condition dommates 
the picture, and there is no likelihood of the condition bemg over- 
looked Men, however, who have had malaria or dysentery or 
trench fever, whose acute condition is past, may yet be far from 
well, and these patients may easdy become the prey of neurosis 
Buperadded to their physical state Hardship and misery are less 
easily faced by those whose health is even a httle subnormal 

(4) Shattermg expenences, bemg blown mto the air or buned 
by a collapsmg trench, were m the last war almost umversal features 
in the history of the soldier with a nervous breakdown So constant 
was this story that, as is well known, the term “ shell-shock ” was 
for a tune umversaUy used as a synonym for war neurosis A man 
was supposed to be well and happy, a shell burst near him, and 
thereafter he was dl with a very intractable set of symptoms. The 
evil effects which followed such an expenence became more wide- 
spread as the war contmued, until the authonties were compelled 
to mtroduce a defimtion of shell-shock, which you were not allowed 
to have unless you were blown so many feet away from where you 
had been standmg or been buned for so many mmutes 

The neurologists were somewhat to blame for this Because m 
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we not safe, as ims shown ckoriy by the marked emoerbation 
of annety and ito bodily aocompaniments during an air tukL 
The pbyncai symptoms were protean and were general and locaL 
A genml one of great unportanoe was exhaustwii, winch will be 
de^ with m detail later 

Connected with the head the most prominent were headache 
failure of concentration, forgetfulneis, insomnia, terrifying dreams. 
These symptoms led on to other *nTTatifia, that some damage must 
hare b^ done to the brain which would lead to mental dtfbenora 
txm or to insanity It is imt surpitfuig that a man who feels that 
his brain is not ^ t irtn ig smoothly should fear be is beoommg msane 
The laify think that a mmn can know when he is doing so and 
that no hrtm oould poasibly stand what his n being asked to put 
up with. This fear increases the anxiety and this added anxiety 
makes him more sure that he will become insane, and so a vicious 
arde is eet up which can go on mdeflnrtely The fear of madness 
leads m its turn to fresh anxieties. Almost every nninstmoted 
person behaves that a person may go mad suddenly, and un 
expectedly oammit smade or make a murderous aasault. That 
they win do so provides an added tenor for these pattenta. Thus 
we can eee that the symptoms of neurosis untreated tend to get 
worse and worse It is like an sralanche, begmnmg with a wmaTI 
movement of enow and adding more and more to the speed and 
quantity of the moving masses tiD the whole hillside is engulfed. 
And yet it is easy to break iq> a complex of this land if anyone 
knows it is present Patients, however will seldom volunteer such 
a story They believe that they are gomg maii apd that the 
less they lay about it the better that if they tell the doctor 
his suipictons may be aroused and before they know where th^ 
ate they will be whisked off to an a^um. Therefore it la better to 
say nothing I have never seen a patient suffering from failure of 
concenlTitaon a-nd mKmnnT. who did not have or had not had th>f 
fear of insanity and though they seldom spoke of it tpoutazuously 
there was no dtf&culty m eliciting the fear by direct queeteming. 
The iD s omTuA was seldom absolute. The peUent would fall 
asleep to be wakened soon out of a tonifying dream. These dreama 
were often, as has been said already of a peoohaxly loathsome 
e bs i raot er The man would be m a trench full of from 

which rati would bo emergmg He would be the only living pfr^vi 
there shells would be bursting around dead would grm 
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having taken personally the history of some hundreds of these 
soldiers, I never failed to find a prolonged history of conscious fear 
and terror in existence for weeks before the accident, except in 
men who were resistant and would not talk at all , secondly, because 
treatment which did not concern itself with the imconscious resulted 
m large numbers beconung well. 

The histones of these men were sometimes difficult to get. Many 
of them were trymg to “ put the war out of their mmds,” because 
they had been told to do so — a thmg easy to say but by no means 
easy to do Others were afraid that the doctor was going to suggest 
to them that they were cowards, a thmg most of them had been 
feanng, a subject which they were terrified to discuss. They would 
refuse to talk about the war, would say they were not mterested 
m it, that they were out of it and preferred to think of other things 
It IS cunous to observe how often neurotic people say that they 
are not mterested in somethmg, when the truth is that they are 
averse from discussmg it, often from fear, often from some other 
mhibitmg emotion such as shame It was easy to show these men 
that they were m fact deeply mterested m the war Most of them 
dreamt of it every mght m the most vivid way There was no 
need to make any mterpretation of these dreams. The men were 
qmte openly back m the trenches, m the mud and filth with shells 
burstmg around, m a horror which so exceeded reahty that they 
wakened shakmg with fear, leapmg out of their beds, hidmg beneath 
them, and showmg every symptom that the war was on their minds 
very much indeed When one bad got so far it was usually easy 
to persuade them that the plan of trymg to put the war out of 
their mmds had failed, and that it might be of more value to discuss 
exactly why they were bemg so overwhelmed by anxiety about it 
This commonly resolved itself xmder a very few heads They were 
full of self-reproach for havmg failed They feared they had been 
cowards They dreaded havmg to go back They feared very much 
that they would be sent back before they were well 
Symptoms of the Anxiety State in War Neuroses. 

In many cases conscious anxiely was present, and, whatever its 
ultimate analysis, it was connected with a perfectly rational fear 
— ^that so long as the war contmued there was a habihty that they 
might be overtaken by it no matter where they were Coupled 
with this was a fear that contempt might be shown towards them 
if other people knew of this Even m hospital m England they 
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tint it muet be empluunflod that as a rule what may be called a 
a^iriire rtamrrance to a neurotic person doe* not have the ilighteat 
effect on a eymptom There were no doubt many loldierB who had 
a physical cardiopathy, which recov er ed, and the symptom* 
diiappesied, "We are now cotaddenng however people who had 
that amount of anxiety which leads to nouroais Thor an xieta e a 
referred to two things—^omg back to the war and the heart itself. 
The fint anxiety may or may not have been m consaouinees In 
most cases it probably was not. The anxiety abont the heart 
itself would probably fill conscionanesa so folly that there was no 
room for any other anxiety Let n* of snoh a man. The 
slightest exertion gives him violent pelpitataon and shortness of 
breath. When he walks about ha is often giddy and has to olntch 
at the fomitare. Sometimes, even when sitting quietly his heart 
begps to thump turn over ” and behave m other distressing 
ways. He gets a pain below the left breast, and be has heard of 
that fatal oondtUon angina pectona. And yet these doctor* tell 
him that his heart ta now normaL How oould he be expected to 
beheve them, be they the most famous oardiologista in the world 1 
Yet m many the most elementary psychological explanation will 
cause all th^ symptoms to disappear 
After a rapport has been established — bow this is done will be 
explained later—the patient is cenuDiled of what of conise he knew 
quite well, that emo^nal state* lil» fear will cause palpitation of 
the heart, and that there is no doubt that be has been very fri gh tarwl 
indeed about his heart. It must be explained to him that he was 
in the mroumstanoes perfectly justified m being faghtened, hut that 
it is quite certain, seeing that these cardiology are sure that the 
heart is all nght, that the present symptoms are caused by these 
fiMis, that when be walked up a few steps the symptoms came on, 
not because he was strommg his weak heart, but because he feared 
he mi^t he. The psychotherapist need not examine the heart 
itself, m fact he had better not. He eiplams that that has been 
done by heart experts much more expert m this subject than ho is, 
man whom he trusts absolutely mem whose er r or might he m the 
direction of finding heart dise^ when it i* not there rather 
m nuanng a real phyexoal ctnse. 

Borne patients will accept this stiaight away others will try to 
•ie&nd then symptom because th^ do not want to lose it They 
^ tty Very good, but all thia palpiUtion I have had, all this 
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at him Quite often these dreams were imdistorted expenences 
which the man had gone through, thus differmg from the dreams 
of adults m peace-time where, though events which have happened 
in wakmg hfe are dreamt about, these events are always distorted 
and jumbled up with other events Children normally often have 
undistorted dreams, and the fact that these soldiers did so affords 
some ancillary proof of that regression to childhood which military 
trainmg mduces. 

There were also m some soldiers’ dreams examples of symbohc 
representations of the patient’s anxieties, which with a little talk 
were easily imderstood. Many men dreamed that they were back 
m the trenches m the blue uniform of the convalescent Without 
help from the doctor many recognised, when asked of what the 
dream made them think, that it represented the almost umversal 
fear that they would be returned to duty before they were well 
Other men dreamt that they were m civihan clothes, which usually, 
but not always, yielded the mterpretation that they hoped that 
the war was over and that they were back m civil hfe. I had at 
least two patients, who said that they wished they were m civil 
life and that the war had not yet started but was about to stare 
Both were men of what is called the pubhc school type Both 
were privates after a year or two of service, and all their old fnends 
were officers They wanted a second chance, m which they did 
not doubt they would do better There were several patients who 
dreamt that they were m a mixed clothmg of uniform and “ civies ” 
They would be m complete “ civies ” except perhaps for one puttee 
or an army cap All these men had senously contemplated deser- 
tion But you can’t really do it There will be somethmg that 
will give you away 

The effort syndrome was common and not always easy to 
diagnose The vanous mild infections from which so many men 
had suffered made it possible that there was a physical mter- 
ference with the heart’s functions. However important this may 
have been at the outset, it is certam that later the symptoms were 
frequently kept m being by psychogemc factors. The man may 
have had somethmg wrong physically, which had necessitated care, 
rest and the absence of over-exertion. It became fixed m his mmd 
that he had a weak heart, and no amount of explanation that it 
was now well did m fact make any difference The reason why it 
did not was m most cases a httle compheated, but before gomg mto 
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that it mart b© ©rophasised that aa a rul© what may bo called a 
ftcja^jte ntmumnce to a noorotio porson doo* not haro the slightest 
effect on a symptom- There were no doubt many soldiexa who had 
bad a physical cardiopathy which recoreiod, and the lymptoma 
disappeared- "We are now conaidoniig, however, people who had 
that amormt of annrty which leads to neuitjos. Then anxjrtieft 
referred to two things— going back to the war and the heart itself. 
The first anaety may or may not have been m conaaonsnesa. In 
most it probably was not. The anxiety about the heart 
rtaelf would ptobahly fill conaowMneas eo faDy that there waa no 
room for any other anxiety Let ns think of such a man. The 
exertum gives him violent palpitation and shortness of 
breath, 'When he walks abont he Is often giddy and has to clutch 
at the famitaie. Sometimes, even when ntting qmetly his heart 
begins to thomp ‘ turn over and bdisve m other distreasmg 
ways. He geta a pam below the Uft breast, and he has heard of 
that &ttl eooditioQ angina pectons. And yet these doctors tell 
hnn that hu heart is now nonnaL How co^ he be expected to 
bebevs them, be they the mort fiunona oatdiologots in the world 1 
Yet in many the mort elementaxy psychological explanation wiQ 
cause sD these symptoms to disappear. 

After a ropport baa been estabhahed — how this is done wQl be 
explained later — the patient is reminded of what of comse he knew 
quite wen, that emotaonsl states lilm fear will cause palpitation of 
the heart, and that thems no doubt that he has been very fn^tened 
indeed about his heart. It must be explained to b?m that he was 
m the cacnmttaTicca perfectly justified m being fo^teised but that 
it u qmte certain, seeing that theee cardiologiits are sore thaf. the 
heart a all nght that the present symptoms are cansed by th«e 
fears, that when be walked op a few stepe the symptoms on, 
not because he was stranung his weak heart, but because he feared 
he tto^t be. The peychotbormpirt need not examine the heart 
Itself in fiujt he had better not. He explams that hue been 
done by heart experts, mnoh more expert m this subject than he is 
men whom he trusts abaolutely men whose error loi^t be m the 
dnectwn of finding heart disease when it a not there rather than 
m toiBimg a real physical cause. 

Some pataenti will accept thu stal^t away othea will try to 

d^nd thefr tymptom becauae they do not want to lose rt. They 

wffl say " Very good, but all tia palptetiou I have had, all this 
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overwork my heart has been domg will surely have stramed it” 
That must bo met with denials. Palpitation of this kmd may go 
on for years, and when it stops the heart is all nght The patient 
may tempt the doctor to re-examme the heart This should be 
refused absolutely, and the reasons abeady given should be repeated. 
If the doctor yields and exammes the heart again, then the patient 
wiU know at once that he has not wholly accepted his cardiac 
experts, and the reign of doubt and anxiety will begin agam This 
IS a umversal rule m psychotherapy Examme if you hke, have 
as many experts as you hke, before givmg the opinion. But once 
the diagnosis of neurosis has been dehvered to the patient, do not 
examme any more All you will do is make the patient conclude 
that you are not sure 

It IS no violent assertion to say that the patient has difficulty in 
beheving that he has no physical illness because he does not wish 
to lose some advantage which the illness is givmg him It is some- 
times said that he does not wish to be well, a statement which 
may be descnbed as nonsensical and one which always makes a 
patient more difficult to deal with Everyone wants to be well, 
but everybody is not prepared to accept m all circumstances the 
consequences of bemg well No one enjoys cardiac discomfort, 
but if weighed against the hell of front-hne trenches, it may be the 
lesser of two evils If the explanations about the heart have 
failed to produce amehoration, it may be pomted out that there 
must be some other anxiety which is keepmg the symptoms m 
bemg. If the patient says there is none, the direct question may 
be put as to whether he is not anxious about the thought of retum- 
mg to duty. Further discussion on this hand will come m the 
paragraphs deahng with treatment of war anxiety m general. 

An example may be given illustrative of these pomts A man 
was admitted to hospital for some tnvial condition and knew he 
would be returned to duty m a few days. He was appalled at the 
thought In hospital he was told that if one inhaled strong pipe 
tobacco, one was pretty sure of acquirmg a cardiac disorder The 
experiment was entirely successful, and he kept it up long enough 
to ensure his return to England Here then we start with a physical 
poison. After a tune he stopped mhahng, but the heart did not 
improve In due course he was told the heart was normal, but 
as the symptoms contmued he was mvahded out Several physi- 
cians of standmg told him his heart was normal and his symptoms 
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duappearei The war terror, however roroeined. He thought he 
might be re-enlisted and he managed to find a vfcrj young doctor 
with DO cardiological experience to eay that a cardiac disorder 
which had laited many monthi might mean that there was some- 
thing w TO Tig with the heart and that the symptoms migh t retnrru 
They did so m a few days and peraistcd for the duration of the 
war By that tame they were fixed, and the end of the war did 
not see the end of the symptoms. He had now become sure that 
by his own act he had permanently damaged ha heart. Shame 
and the fear of proeecotion made him keep his guilty secret to 
htrruwJf foT a year or two hot before he became well he had to 
disgorge the whole painfol story 
What has been said here of the orenlatory system a equally 
true of aD the other systems of the body There were many physical 
causes for dyspepsia, hot there was also a purely psyohogemo 
dy^kepaia. We know that emotion may affect gastno secretion 
and motility Fsychogemo dyspepsia is common. It is often 
payohogemo from the outset, but a phymcogemo dyspepsia may 
eaiQy 1 m the starting point of a peychogisnlo one. As an example 
of first may be ated the raw* of a Boldier in the retreat from 
Antwerp who drank water from a public tap as did most of hia 
oompamous. Whan be had finished his eye caught a notioe that 
this water was not fit for dnnVmg He was seix^ with pam and 
vo mit iQg, but there were no othera affected m tTim way as there 


would have been if the water had really been the cause of his 
atta^ He was taken-prisoner and in Germany ho bad prolonged 
dyspepeia due, he believed, to his stomal having boon damaged 
by thu poisoned water He was unable to take wnnngTi food to 
kaep hunsdf even reas on ably fit, and 1 m became so 21 and emaciated 
that he was transferred as an incormble to Switzerland, wfaere he 
■oou became quite weJL He had, bow e r ei the lesson that 

iflntta may confer advantage. It b not suggested or behevod that 
he thou^t this consciously hot that there is a tendency to repeat 
anything which conveys advantage even when it u not consoioaBly 
rwogmsed- When he returned to dvfl life after the war he fell m 
dyspepsia and loss of appetite at eeveral onsea in ha life. 

— Thtt word b used m two aeneos. There u an 
obje^o ezhansticm, aa when an eleotno battery is run down or 
amin^ueniptyof^^ter The potential energy has been u»d 
np ere IS none left. There ts also a subjectave sensataon of 
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being tired, and if people feel very tired they are apt to say that 
they are exhausted But it must be seldom mdeed that this is 
true. There must be few occasions on which further exertion could 
not be made if it were essential. In the great retreats of history 
men have marched mght and day for long penods m a way that 
they could not have done without some special stimulus, which 
shows that much of the feebng of exhaustion m every-day life is 
not that potential energy has disappeared as it has in the example 
of the empty miU-dam 

The sensation of exhaustion may arise from many causes. All 
the fevers cause it There are other physical morbid states which 
are accompamed by it What is to be said now has no reference 
to these conditions It is bkely that they do not represent an utter 
emptying of potential energy, but they are physical inhibitions on 
the use of energy and are therefore to be treated with respect. 

The sensation of exhaustion may also occur when the physical 
condition is perfect It is common when we are womed, annoyed 
or bored, and m subjects who are easily alarmed at symptoms of 
any kmd the sensation of exhaustion may be very great mdeed 
If such people fear that they may harm themselves by domg too 
much m what they beheve is their exhausted, run-down state, they 
wiU feel exhausted very quickly as soon as they are asked to do 
anythmg extra, and now we are m the presence of a psychical 
inhibition of energy which need not be respected This does not 
mean that the patients are to be told to get on with it, to pull 
themselves together Obviously that must make them worse. 
They will try, but they will try m fear Fear wiU usuaUy in a 
neurotic overcome wiU and the symptom wiU mcrease the more 
the patient tnes An explanation wiU, however, usuaUy remove 
the symptom unless the patient has a use for the symptom, such 
as keepmg out of a war of which he has become terrified or receivmg 
some compensation after an accident 

Two war examples will be given of chrome so-caUed nervous 
exhaustion, one beginning with an infective state which was 
aUowed to dnft mto neurosis, the other after what was reaUy over- 
exertion 

The first was a lad of twenty who enlisted m the first rush m 
1914 He was given leave at Chnstmas and went home Almost 
immediately he got influenza, and the day before he was due to 
return, as his temperature was stiU up, his doctor said he was unfit 
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to travel TYord was iwit to the aothonties. In accordance with 
routine the local pohco were aahed to call to ascertain the facta 
He heard that tha had happened and thought that he was being 
B dc se rter as he did not faww that it was the nsoal 
Tontine. He therefore got np and retained to his camp fee hn g 
dnnng the jonmey that his fellow pasaengeia were eyeing him and 
Mtwng what a contemptible person be was. At the camp ik> notice 
was of biTn, ftTvl he paraded next monimg as nsnaL He 

fftmtixl on parade. I saw bim eighteen months later when he was 
m a state of exhaustion with depression which had lasted danng 
the whole period. He had done no eoMienng dnnng this time and 
was depressed. The story as told above had been accepted without 
further questuning, and the coadition had been called wealmewi — 
thrm ^ the word used was debQhy after mflncjixa, and tha case 
had been taken as addiUoual proof of what everybody knew already 
that if you get up too soon danng inflnenta the after consequences 
may be very aenoua, 

A httle mvestigation into the faots of the story showed that such 
an expUniticHi of the case presented grave difBcultKs. 'Whan tha 
patient ooQapsed on parade he was told to go and he down on his 
bed. Apparently no one took any notioe of the matter and« dnven 
by hu conflicting emotions, he did in &ot not obey tbs order but 
went for a ten mila walk alone whudi makes it hard to behove that 
the oollspee was due to any kmd of toxio weakness. 'When he got 
back without having been discovered, be realised that this walk 
was an act of msubordination, which of oouise produced more 
phyncel reaction. This took the fonn of the feeling of exhaustion. 
For iome tune it was iteadfly pumped into bmi that the symptom 
was due entirely to getting up m the of mfluenia, and it 

was pomted out that people had to pay for this by a very long 
mnesB . Everyone during many subseqaent months eeems to have 
accepted this, till one day it occurred to a medical board that the 
patient was luffemig fro m oeuroeia, seeing that depression had 
become so marked a feature m the ^Tnptomatology It was now 
easy to get him to see that the inflnanrm theory was just nonsense 
though as a theory but not as a fact it had made Tum tTI, and that 
the iTIn i w s had been started by fear of dagraoe, and had been kept 
up by the fear that he had ruined hia health for life. He recovered 
quiddy 

The aeoond case was that of a man who become 
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being tired, and if people feel very tired they are apt to say that 
they are exhausted But it must be seldom indeed that this is 
true There must be few occasions on which further exertion could 
not be made if it were essential In the great retreats of history 
men have marched mght and day for long penods m a way that 
they could not have done without some special stimulus, which 
shows that much of the feehng of exhaustion m every-day life is 
not that potential energy has disappeared as it has m the example 
of the empty mill-dam 

The sensation of exhaustion may anse from many causes. All 
the fevers cause it There are other physical morbid states which 
are accompamed by it What is to be said now has no reference 
to these conditions It is likely that they do not represent an utter 
emptymg of potential energy, but they are physical inhibitions on 
the use df energy and are therefore to be treated with respect 

The sensation of exhaustion may also occur when the physical 
condition is perfect It is common when we are worried, annoyed 
or bored, and m subjects who are easily alarmed at symptoms of 
any kmd the sensation of exhaustion may be very great mdeed 
If such people fear that they may harm themselves by domg too 
much m what they behove is their exhausted, run-down state, they 
will feel exhausted very qmckly as soon as they are asked to do 
anythmg extra, and now we are in the presence of a psychical 
inhibition of energy which need not be respected This does not 
mean that the patients are to be told to get on with it, to pull 
themselves together Obviously that must make them worse 
They will try, but they will try m fear. Fear will usually m a 
neurotic overcome will and the symptom will mcrease the more 
the patient tnes An explanation will, however, usually remove 
the symptom unless the patient has a use for the symptom, such 
as keepmg out of a war of which he has become terrified or receivmg 
some compensation after an accident 

Two war examples will be given of chrome so-called nervous 
exhaustion, one beginnmg with an infective state which was 
allowed to drift mto neurosis, the other after what was really over- 
exertion 

The first was a lad of twenty who enhsted m the first rush m 
1914 He was given leave at Christmas and went home Almost 
imm ediately he got mfluenza, and the day before he was due to 
return, as his temperature was still up, his doctor said he was unfit 
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extent *luiU ^ pruBoe onr pamahmg methodi t I once had an 
mtereeting oonveraatkin with a rather tmonlent medioal general, 
who hated nenrotio patienta, and was folly convinced that they 
ihonld bo to poll themselvoa together and get on with the 
job He oratoncttlly what was to bo done with them if they 
refused- I loggeetod they might shoot the lot. This, however 
was too mnoh for the general, who sidd that the pnbhc would never 
stand H. In theory he seemed to approve, 

Dla^noaU 

The diagnosis of anxiety nenrosia does not depend on onr finding 
a patient HI widiont physical signs. It may be that we have not 
detected ngns. It may be that they wQl be manifested later 
Farther nenrosia may be the most important part of a case where 
physical signs are preacnL If, however m the abeence of abnormal 
physical signs we get a buarre story an over nch symptomatology 
a set of symptoms which do hind of sense then we may snspeot 
nenross. There will also be the fact that the man a nervons, a 
thmg he may try to oonoasl if the doctor is imaynqjathetio but if 
the doctor gams his confidence by showing inteiesi, he will be 
rewarded by heaotig how lightened the man has been for a kmg 
time. 

Treatment of the Anxiety State 
The treatment of the anxiety' state consifts in find mg out what 
the anxiety is about. The patient has a conaaous anxi^ that he 
win not get weQ, or that ahhoogh be has repeatedly been assared 
that he will get woD he does not know and no one seems able 
to tdl him, how to do so There may be no reloctanoe to get 
well, conemous or tmooneaioua. It is simpi^ that he doea not know 
how to do it On the other hand, there may be a oonsaoue know 
ledge tint the consequences of getting well may be duagreeablo 
or there may be an unconaacrue deaue not to got welL The first 
Bet of patients, those with no Inhlbitioii to getting wbH, are easy 
to cure. The teoond set may bo extremely ddficult. We iihaTI not 
be able from the nature of the symptoms nor from their seventy 
to gauge to which category the patient bokmgB, We wlmfi discover 
tins when we have discovered whether the patient accepts our 
explanatuma easily or not. 

The treatment of the anuety statM dHTiira firom that of physical 
i Bhwm m that H goes on all the famw Tfe are maVmg tlm Hrmminfc 
tion of the patient. We cannot efun firamme thig VitWI of patient 
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during the retreat from Mons ; the exhaustion had lasted for over 
three years If he walked a couple of hundred yards he was utterly 
done up for the rest of the day. Cases of this kmd were not imcom- 
mon All sorts of theones were devised to account for them. It 
was held by some that those mechanisms withm us, by means of 
which food is transformed mto potential energy capable of bemg 
stored, had become overstramed by the immense over-exertion of 
an experience like the retreat, and that they had never recovered 
The dynamo had been damaged, and now generated so httle current 
that what it did was soon used up Or it was supposed that these 
people leaked energy , the accumulator would no longer hold the 
energy, just hke a battery with faulty plates It never seemed to 
occur to these theorists that the cardiac and other vital processes 
went on as usual There seemed to be plenty of energy for them. 

Everyone was exhausted after prolonged over-exertion, but the 
majority recovered m a day or two. When men such as the one 
whose case we have been considenng were told that they remamed 
exhausted because they feared that they might do themselves great 
damage if they did too much, and that the sensation of fatigue 
came to them as a defence against damagmg themselves, and if this 
information was coupled with the idea that it was unhkely that 
they would be sent back to duty even if they did get well after so 
long a penod of illness, they usually did get well, as m fact this 
man did 

It may be felt by many that a man like this was a malingerer, 
and that he got well because he was almost promised that he would 
be discharged from the army if he did There is a theoretical dis- 
tmction between malingermg and neurosis, namely that the mahn- 
gerer is fully conscious of what he is domg and the neurotic is not. 
Some say that we have only gOt the man’s word for it In some 
cases that is true, but m others it cannot be No one could keep 
up voluntarily the coarse tremors all day and every day as some 
of these anxiety patients did So it is clear that there are some 
cases of anxiety neurosis m which we have somethmg more than 
the patient’s word for it. Even if we never had more, we have 
only shifted our difficulty As soon as we have arrived at the 
diagnosis of malingering, we are of course able to reheve our own 
feehngs by much righteous mdignation We can feel that we are 
justified m punishing the man But when we have done this shall 
we make either a good soldier or a good citizen ? And to what 
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roqmied the ihAttering enporlenoe of being blown up to mate them 
fed yery 31 and to them thmk they could now go back to 
"RTigUni^ honourably 

From later experience it ww generally agreed that theee patients 
ihould not have been sent to England, that as soon aa they were 
capable of understanding what wma said to them, they should have 
be^ repeatedly assured that nothing teEums had happened. They 
should ^vebe^ induced to get about as quickly as possible. This, 
however was not done till towards the end of the war The 
patienta m the first years were evacuated to England everything 
on the journey was done to fix In their mmdw that they had been 
aenouily mjored. If it had been generally understood that shell 
shock ” was not a method of gettmg to England, there would have 
been mooh lees of it. 

If a man has had it emphasised both by word and deed that he 
is physically HI, it reqmree eomethmg more thari a oontradiotion by 
anot^ person to make him olun^ ha mmd. The ptophylaxu 
of the war neuroeee therefore becomes a pomt of impartanca. 
The battalion medical officer ehould try to recognise when a 
soldieE IS showing eigoa of nervous wear (Blacker ISifi) Dunng 
the last war the batUbon medical inspection was apt to be con 
ducted on the Unee that if a man had no physical signs he must go 
on with duty that eknnohankera were to be discouraged. It may 
be difficult but it is not impossible, to distmguisb between the men 
who would like a few days off doty and the men who are reahy begin 
nmg to break dowm It is quite hkely that the men who are on the 
verge of a breakdown will not report themselvea nek. They are too 
afraid or ashamed to do eo The medical officer if he gets to know 
ha men properly should certainly spot some of thwm, and the com 
pany officers should be able to help him to get on their track. Tha 
would require on the part of everybody conoemed a re-onentation 
of sleas about neuroeia. It ahmiHiw longer bft onrunHfm yl 
to have neurosis. Neurosa is a condition reqmrmg treatment. 
The man should be interviewed, allAi^ to say his say possibly be 
given a sedative. If he has been for a long tane without ile^ it 
should bo enanged that he can have sleep The mere fact that he 
can talk to someone about ha fears and feelings will m many oases 
help to abolish them. In psybhotheispy it u just as important 
that tte patient should talk as that the doctor should. Thepabent 
dttoharges by talkmg some of the perilous stuff that weighs upon 
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until we have put his mind to rest m some meaBure, and as soon 
as we have put his mind to rest m any direction we have begun a 
certam measure of treatment. The reader will have noticed that 
m the descnption of symptoms, it was impossible to keep out 
considerations of treatment Much of treatment has therefore 
already been given. 

How are we to put the patient’s nund to rest so that he will 
talk ? We are to do so by makmg him feel that we are mterested 
m his case and that we want to hear his history In civil life this 
may take a long time, but m the war this was not common The 
essentially neurotic people, the people who would have broken down 
with the strains of ordmary hfe, have probably been einmnated at 
the outset, and the patients left wiU m the majonty of instances be 
people who developed neurosis only because of the enormous stress 
of war Even so most of them need not have been so ill, need not 
have been so resistant to treatment if their cases had been managed 
differently from the be ginnin g of the illness 

We may begm with the word “ shell-shock,” that unfortunate 
word, as has been already said, which made all people who heard 
it — and that was everybody — consider it a 4hmg which must 
necessanly entad a long illness, and which would assuredly get one 
sent back to England All this produced a devastatmg mixture 
of fear, hope and shame These emotions were all m conflict, and 
therefore much anxiety ensued 

After a tune most normal men wished that the war was over 
Most men were reconciled to a disablement, if it did not give too 
much pam or was not of an appalhng nature, if it ensured their 
future absence from the front I do not think that bhnd men 
became reconciled to bhndness, though there is a myth that the 
bhnd are cheerful But most normal men did not mind a “ Bhghty 
one ” There was therefore m most a hope of gettmg a not too 
senous wound or illness There was, however, fear that one might 
not get sent home Both these emotional states were to some 
extent general The hyper-conscientious, the people who thmk 
that an unworthy thought is as bad as an unworthy deed, added 
shame to these two. Most people know that they will have un- 
worthy thoughts, and are too sensible to bother about them These 
others consider the thought nearly as bad as the deed, and are apt 
to label themselves cowards Shame is a very devastatmg emotion, 
and all these people were very ready for a breakdown It only 
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required the ehflttenng expenence of being bloini up to mate them 
feel very ill and to mahe them think they could now go btick to 
'F.nglaTiH bonouTtbly 

From later experience it wai generally agreed that these patients 
dionld T»t have been aent to En^and, that as soon as they were 
capable of understanding what was aaid to them they ehould have 
bera repeatedly assured that nothing serious had happened. They 
ihould have been induced to get about aa qmcldy as possible. Tbis, 
however was not done till towards the end of the war The 
patients m the first years were evacuated to England everything 
on the journey was done to fix in their minds that they had been 
senously injured. If it bad been generally undentood that ahell 
■book ” was not a method of gett^ to England, there wonld have 
been much less of it. 

If a roan has had it emphasised both by word and deed tiiat be 
IS physically HI, it requires something more than a contradiction bv 
anot^ person to make ban change his mmd. The prophylaxis 
of the war neuroses therefore becomes a pomt of importance. 

The baUahon medical officer Aould try to tecsogoiBe when & 
soldier is showing ngns of nervous wear (Blacker, 1^) D uring 
the kst war the battalion medical inspection was apt to be con 
ducted on tbe lines that If a man bad no physical signs he most go 
on with duty that aknmshankere were to be discouraged. It may 
be difficult but it is not unposi^le to distinguish between tbe men 
who would like a few days off duty and the men who are really begin 
nmg to break dowm It is quite likely that the rnen ^fbo are on the 
verge of a breakdown will not report themselves Bck. They are too 
afiraid or ashamed to do so The medical officer if he gets to know 
his men propedy should certainly spot some of them i»T>d the com 
puny officer* should be able to help him to get on their track. Thm 
would require on the part of everybody ocmcenied a re-onenlation 
of ideas about neurotts. It ibould no longer be oonaidered disgraceful 
to have neurosis. Neurosis is a condition requmng treatment. 
The man should be interviewed aOdwed to lay his aay possibly be 
a eedatiTo. If be has been for a long tTmei without ale^ it 
ehouhl be arranged that he can have sleep The mere fact that he 
can talk to someone about his fears and faelings will m many 
help to abolish them. In psychotherapy it is just aa impartant 
that the patient should talk as that the doctor ahould. The patient 
^^*®hargee by t alkm g some of the periknis stuff that weigh* upon 
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the heart ” If this fails he should be sent to a hospital for functional 
nervous diseases, which ought to be near the front But he should 
understand that people will not be sent to the base on account of 
neurosis, that they can be cured at the front, and it should be made 
clear that in no crrcumstances will there be a disabihty pension 
for neurosis. 

The last clause will require a re-onentation of thought on the 
part of a good many people besides the soldiers, and no class of 
people require re-education on this pomt so much as the lawyers 
For many years now they have been laying down that neurosis 
IS as much a disabihty as a physical mjury is, and therefore that 
it should be compensated m the same way. The premiss is true, 
the conclusion is false , there is no such consequence to be deduced 
that because A is as real as B, therefore their treatment should be 
the same. Somehow the lawyers must be taught that the more 
you pet and coddle neurotic patients, the more neurosis you will 
have This does not mean that the treatment should be harsh, 
it only means that it should be explanatory. We doctors are of 
course at fault also There are doctors who have taught lawyers 
the doctnnes that neurosis should be compensated 

If patients are seen withm a few hours of bemg blown up or 
buried, they will probably be m a state of shook They may or 
may not have had a period of unconsciousness from concussion 
As soon as they have recovered they wdl presumably be exammed, 
and it must now be decided what is to be done if there is no evidence 
of a physical lesion From the outset they should be assured that 
they have not been damaged, and that they will be qmte well m 
a day or two Patients with concussion should be kept m bed for 
about a week. Those who had shock only should be got up as soon 
as possible They should be told that later symptoms will not 
develop m their case The “ railway spme ” tradition that people 
may start curious symptoms later on is possibly more or less famihar 
to many of them, and it is therefore advisable to say that m cases 
like theirs this will not happen * It should be made qmte clear that 
they are not gomg to be evacuated, but that they wiU return to 
duty soon 

The doctor must tram his non-medical assistants, orderhes and 
nurses, that they are not to make remarks which can m any way 
suggest that some disabihty may follow A corollary from the 
“railway spme” episode is that m no circumstances should a 
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ntuioBfi b© ptmaoniblft, Tbo politniuis will probably so© to it 
that this oouB© la not followed, but U» medKail view should be 
recorded 

It a not likely tbit i counsel of perfection Kko the one sketched 
out above will be genenlly adopted and it u Ukdy that considerable 
numbers of neurotio patientB w2i be sent to «^e plaoea. When 
they have got there, the poidtion to be faood by the doctors a a 
wholly different onw. If patient u suffenng from much obviouB 
anmety it n not likely that he will agam become returnable to 
mihtary duty As has been indicated the syndrome will have 
become fixed by the time the patient gets to the safe place. Partly 
because of diagnoetic difficulties it is likely that be will have been 
to several ordinary hospitals before he gets to a place where peyeho- 
therapy ii practEsed. He wdl have had a number of phynoal 
diagnoses, from which he can with jostioe draw one obvious con 
oluxion, that his case is a great ponle to the doctors, that none of 
them knows what is really wrong It la, however fairly certain 
that the method of approach reoommended here will not hare been 
taed, the method of askmg him to tell bis story m ha own way, of 
eocouEagmg him to speak out freely his gnsvanoes and feazs. He 
must receive no onticiani. When he says he would rather not talk 
about some subject such as the war It must be pointed out very 
gently how unsuooesifal the attempt to put it out of his mind hu 
been. It may even be said to him that be is probably thmVmg 
the doctor repuds him u cowardly but that this Is oertai^ not the 
case When the story has been told it can be pointed out that he 
has been expenenang very violent emotions, the mfotmation 
can than be given that all the symptoms of which he is complaimiig 
can be caused by emotion that all thsee worrying diapiooea — 
worrying because all different — would help to keep the symptoma 
m being and also by this tune it mi^t be posaible to pomt out 
that there is the crownmg worry of having perhaps to Te Uim to 
duty 

Slowly and reluctantly m the last war the mihtary authontiea 
came to the oondunon that it was useless to return these men 
witii ^ironic neurosis to duty A msdieal general ftarrmi almost 
®®oretiy to the hospital where I worked, and said would we please 
discharge as many from the army as possible, though we must 
not lay he There was at tiiat trrTwi planty of employment 

available, and when m en taw that most of their feOowi were being 
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disoiiarged, they very easily accepted the view that their illness 
now depended on fears connected with the illness itself. From 
an early date I had assured myself that these men would not make 
satisfactory soldiers, and at the boards I always did my utmost to 
secure them discharge I beheve that such success as I attamed 
m curmg these men was due m part at least to this attitude which 
I took up, though before the visit of the general the matter was 
more difficult 

With regard to patients with gross hysteria, so long as they 
were paralysed or otherwise totally disabled, there was seldom 
any manifest anxiety Some of these patients had no anxiety 
about returning to duty These are dealt with m other chapters. 
There were, however, others m whom anxiety appeared very soon 
after the disabihty was removed by persuasion, I had several 
patients under care with paraplegia, who, while the condition 
was present, would say that they regretted bemg there m com- 
fortable beds while them friends were toiling m the trenches This 
was probably a genume belief When the paralysis was cured 
by persuasion they were dehghted and remamed so for a day or 
two This shows that so far as consciousness was concerned they 
did not wish to be paralysed Then they began to show symptoms 
of anxiety, which nearly always depended on the fact that they 
had come to realise that they were now ehgible for duty They 
began to have msomma, to feel ill and so on A neurosis is often 
a protection against somethmg , m this case it was a protection 
against havmg to return to warfare, and so long as they were 
totally paralysed they did not need the protection of any kmd 
of illness Therefore anxiety did not manifest itself m conscious- 
ness so long as it was not needed 

When we have cleared up the anxieties of which these are samples 
we shall find the patient well It is not necessary to tell him 
what to do , he will know and be willin g to do it There may, 
of course, be unconscious fears and anxieties, but I do not think 
the deep-seated ones are common m war cases A soldier is on 
the whole a picked person He is not likely to have been a born ' 
neurotic of the kmd that produces the difficult cases of civd hfe 
It 13 to be hoped that the medical officers who examme recrmts 
wdl keep the latter out of the army. 



anxiety neuroses of war 


171 


PoffiwmnT January, 1941 

thiB chapter wta fmtten, I have had the opportunity of 
BMsng many of^oen who have developed nenroMB dunng the present 
■war A conelderible number had been Bent strai^t from the ohips 
after the retreat and evacuation of the Army from France, Many 
had been blown up Many hod had concussion, which had perforce 
been treated m the won t poesTble way aa they had been obliged 
to maitah as soon aa they recovered consciouaness. When these 
arrived they were down and out. They had not slept except 
m fuatchea for about throe week*. They had had little food. They 
had fought and marched the whole tnne. They were completely 
exhausted and only too thankful to drop mto them beds. They 
did not vrant to talk, and it waa arranged that they ahould lie 
down and Bleep for two or throe days. Some slept naturally at 
ouoo. If they did not, they wore lapt asleep with hypnotics. 
When they had slept off them exhaustion, they were examined 
and given reasBuranco of the kind already descrff>ed. They were 
espooiaHy told that as they were onm^nied no barm would come 
of what had happened. Then stonee wore listened to They were 
very hostile to authcrnty They felt that they had been let down 
bt^ The strategy been ill conceived the staff work bad. 
The generals had been overborn© by the polrtacuns. They shcmld 
never have left their prepared positions in France for what they 
said were purdy political purpoaos. This sort of talk was hstened 
to without comment, and m a oouple of weeks the sense of grievance 
had disappeared, and most of them were olamounng to get back 
to duty 

There were some who did not nnprove. Among these were 
elderly officers who had rejcaned after havmg retired and were not 
up to liio stram, Ottiers had a history of breakdown m aril life, 
a history which had, nnfortunately not been weighed when they 
apphod for readmiwBon to the Army An officer of fortr two had 
been m the last war had contmu^ m the Terntonals for seven 
years afterwards and had then resigned but had remamed on the 
reserve. A year before war broke out he had suffered from a 
nervous breakdown and had been away from his busmese for nmo 
months. Ho had been back at work for only throe mouths whan 
he was called up Ho never aaid anything about tbw* hteakdowri, 
as he Was anxious to do hiS bit. The re trea t shattered burij 
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he remained a person easily agitated with most of the signs of 
chrome fear. There were several officers with similar histones who 
did not stabihse sufficiently to justify retammg them m the Army 

With regard to the other officers who presently went hack to 
duty, I could not escape the conclusion that, if they had been 
told anythmg else but that they had not been damaged, that there 
would be no sequelee, and that they would get well, they would 
have passed mto a state of chrome neurosis Many had premomtory 
symptoms such as tremor, msomma and unreahty feehngs, which 
might have proved to be the seeds of a lusty growth of chrome 
nervous disorder had they not received immediate reassurance that 
their symptoms had no sinister significance, that they did not 
mdicate that they had received any mjury to the bram or spinal 
cord, that them symptoms were only those of exhaustion and of 
havmg been subjected to a penod of emotional stram of an extremely 
severe kmd 

I cannot overstate the importance of emphasismg these views 
to the patient as soon as he is fit to receive them As we shall 
see m a moment and agam later when we come to consider the 
civihan cases, the whole success of this treatment consists m givmg 
it at once and giving it without any hmt of doubt As soon as 
the doctor is sure that there has been no mjury capable of produemg 
the symptoms presented, he must tell the patient that he wdl be 
well There are some who do not hke to tell patients that they 
wdl be qmte well immediately or at longest m a week Their 
minds are too apt to dwell on remote possibihties of untoward 
happemngs The doctor who hedges, who can never qmte make 
up hiB mind, but always leaves a loophole, is a great creator of 
neurosis, and there is no place for him m the treatment of people 
who are only exhausted and who have just gone through temfymg 
expenences 

In contrast with these patients who were cured qmckly, there 
were a few who were neglected at the outset, havmg been sent 
home instead of bemg sent to hospital Nothmg special was done 
for them If there was any idea at all m the minds of those who 
sent them home, it consisted m a hope that tune would work a 
cure I suppose that sometimes this may happen, but if it does 
not, it usually makes thmgs worse and does not merely leave 
things as they were When these patients did come to hospital, 
not untd two or three months after arriving m this country, their 
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■ymptoms were fixed and they pieeented til the difficulties with 
which we were faced m the last war 
The TV nnVir tf men have now passed beyond my ken hut I heard 
from several at (2mstinaa 1940 Those who wrote were well and 
happy thon^ I have no statistic* I am inclined to think that 
most of them have kept welL 

I do not know any thing about the rank and file as I have had 
no experience of them this tam#L But m this connection we may 
consider what has happened to the rank and file of the front-hne 
avflians m the bombed atie*. With rare exceptions they have 
not developed chronic nenroeea People m a state of paido have 
rushed to then local hospital, one of whi^ 1 visited. Baled people 
and nnconadons people have been bronght In. Tbe same treatment 
of a short rest with sedativea, followed by mtensive reassurance, 
has been given, and as qmckly aa poesihle they have been sent 
back to work Here too the tr^tment has been gnecessfuL This 
u gratifying from more than one pout of view It a, of eonise, 
a good thing that these people have been saved from montba of 
mvaltdism. It is encooragnig that so many doctors have freed 
themselves from the shackle* of an almost nnivenal mechanistic 
pathology which did so much harm m the last war all tbe more 
as this pathology was largely a fancifal one. It is also a matter 
for odimration that courage should be so wideepread among oar 
people. Before the war it was Uiooght that the great atka would 
be overwhelmed with panlc-ftnoken mobs. It is clear that we 
knew little of the reeervea of oourage that were present. 

Btmng the last few months we have had officers m the hospital 
who are 31 because of the war though not because of warfare. 
Their cases have resembled those found m civ3 life. They are 
exhausted, aleepmg badly depresaed. The causes vary Many of 
th em have not had enough to do In some umta the officers aay 
that their days are very full indeed, hot there seem to be others 
where the oommandmg officer is not a very energetio person, er v l 
hiB keener subordmatea have found timp heavy on then 
Many of them have been greatly nntated by what they felt was 
wasted ti me . There is reason to thmV that this cause of neurosis 
IS getting lev. 

There have been otbd who have complained that thw work 
they are domg has httle relatioii to their ahfiitiea. A building 
contractor m a large way a motor engmeer m charge of a fleet of 
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lomes in peace-time, men of over forty liave been sent to give 
recrmts squad drill A business man of forty-eight was made a 
lieutenant of engmeers and put to learn mathematics He was, 
of course, hopelessly beaten by the young lads of twenty and lost 
heart These misfits among a large number are probably mevitable, 
but it should be noted that neurosis can be engendered m this 
way 

On the other hand, I have seen several officers who had been 
suffermg from overwork. This is a rare cause of neurosis, but it 
can happen There were over-conscientious regulars, who had 
been given tasks m connection with the rapid expansion of the 
Army For eighteen months or more they had worked fifteen 
hours or more seven days a week tdl they broke down Amaety 
played its part here, too They had to accumulate certam matenals, 
and these were frequently not to be had They were treated with 
rest and encouragement and most are progressmg satisfactorily. 

By breakmg up family life war has also a senous effect on certam 
people I have seen several who developed feehngs of jealousy 
about their wives, sometimes justified, sometimes not But a man 
prone to this easily becomes a candidate for neurosis durmg enforced 
separation The treatment for all these must be on the same hues 
as obtam m the treatment of the neuroses m civd hfe, only we 
have to recognise that the break up of ordmary social routme may 
be fraught with special difficulties for certam people 
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OHAPTEB XVI 

DIQESmVE DISORDERS IN SOIiDIERS 

In the war of 1914-18 gartno diaotdea were coinparatAvely rare 
among soldiers. In contrast with this dyepepeia hnfl been extremely 
common m the present war and the diagnoau treatment and 
disposal of the dyspeptic soldier have presented very difflcnlt 
problems for solution It appears to be equally common m the 
Royal Air Force and slightly lees common in the Royal Navy Its 
inadonce is hi^ both m men serving overseas and in those who 
have not been ont of England, In some of the early convoys from 
France the proportion of digestive cases was as high as 40 per cent 
arwl the tiOtal np to the emergency evacuation of base hospitals m 
April, 1940 as 14 4 per cent It was officially stated m May 1942, 
t^t 17 per cent of the total discharges for aU diseases from the 
Army and the Royal Air Force and 18 8 per cent from the Royal 
Kavy were on. acoonnt of digestive disordao. 

About half of the soldiers and sailors adimtted into hospital for 
dyspepsia prove to have a gastno or duodenal nicer although the 
proportion m pubhshed statistics has varied between 79 per cent, 
of 196 cases invMtigated by Ilewman and Payne early in 1940 and 
only 29 per cent of 217 coses seen in a special centre of an E3LS 
Hospital m 1941 by Morton GUI, Bemdge and Arden Jones 
According to HartfsU (1941) 60 per cent of dyspepsias in the Army 
are either purely psyohogemo or have become psyohogemo although 
primarily organic. This seems a much more likely estimate thaTi 
•the 10 per cent diagnosed by Morton Gill and his ooDeagnes who 
on what appears to be quite meofficienfc rlmiria] radiolo^csl and 
gestiosoopio evidence diagnosed no leee than 47 per cent as suffering 
from gaatntia, gastro-doodenitia or duodenitis. 

About 90 per cent of man admitted for gastnc rtvI duodenal 
ulcer had su&red from an ulcer before they joined the Army 
(Newman and Payne IWO Graham and Kerr 1941) or Navy 
(Wade 1943) generally for several years, the average duration <i 
symptoms being seven years. Most of them were reservista, who 
should never have been allowed to rejoin. Questioni about prenoui 
dyspepsia had rarely been asked by medical boards Many tt^ti 
did not like to complain of indigestion, and otheia not mention 
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it as they wore free from symptoms ivhon examined In some a 
gross error was made by the board in passing for service men who 
had had a gastro-jojunostromy or an operation for perforated ulcer 
(R. H Wilcox, 1940 , Graham and Kerr, 1941) As the higher 
age groups became conscripted for military service, the proportion 
of men suffering from ulcer mcreased, in spite of greater care bemg 
taken by medical boards to reject all men suffenng from ulcer and 
all who could bnng clear evidence of having had an ulcer m the 
past. Ulcers rarely develop for the first time in men after they 
have joined the Army, whether in peace or war Colonel E B 
Marsh, for example, saw only two cases in Bntish soldiers dunng 
his service in North-West India 

The cause of the recurrence of ulceration appears to be the 
change from the comparatively stnct diet, which almost all the 
patients had followed for years in civil life, to the heavy army food 
The quahty of this was on the whole good, but the cookmg was 
at one time almost invanably bad Fortunately by the spnng of 
1941 it had greatly improved (Tidy) There was much complaint 
about the greasmess of the food, and the meat ration was excessive. 
Many men replace some of their rations by articles bought outside 
and so keep fit whilst they are still in England, but overseas this is 
generally impossible and a breakdown follows. There is often a 
considerable deficiency in vitamin C in the diet, fresh green vege- 
tables and frmt bemg rarely provided, but it is not likely that 
this helps m the development of ulcer Psychological factors 
appear to have been of little, if any, importance in the British 
Expeditionary Force in France, but this is certainly not true for 
many of the cases developing among soldiers now servmg in England 
and North Afnca Recurrence of symptoms occurred rapidly after 
enhstment, m 70 per cent within two months, and often within 
a few days, and in the remamder within eight months (Graham 
and Kerr) 

Prophylaxis. 

No man who presents defimte evidence of havmg had an ulcer 
should be accepted for service in the Services It would be unsafe 
to rely on a man’s own story for obtainmg such evidence, as it is 
impossible to make a diagnosis with any degree of certamty from 
the history alone, and it would not be difficult for a man wishmg 
to escape service to describe the symptoms of a relative or finend. 
Only if written evidence is obtainable from a man’s own doctor 
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or Irom a lioapital tliat he has had ajrcQptoTiiB of Tilcer and that the 
diagnons boen oonfirmed by tha x rays should ho be rejected 
on thu accotmt. He should bo rejected howovor long ho ha* boon 
free from eymptoma, as the ulcer diathoau is always with him and 
TT|wVwi him liable to xecurrences, when the care he has been able to 
devote to ha diet in cavil life ts replaced by the comparative hard 
ship* of military service whether in En^and or overaeas. No 
doubt a number of rnen who have had an ulcer may be unable 
to produce the neoeesary endence hut it would be impracticable 
to tttI-w a complete exammatian m every man. who give* a hntory 
of dy sp e psi a. On the other If ^ statea that 1^ is actually 

suffering from symptoms suggesti^ of ulcer at the time of his 
examination especially if epigastno ngidity or welLlocaEsed tender 
necs 18 present a radiological exammaUon shonld be corned out 
before oommg to a conclusion With these exceptHms dyspopns 
should not be regarded as a reason fox rejecting o recruit. 
IHagnoaU and Treatment 

When a soldier i* admitted to hospital on aoooxmt of dvspepsu^ 
It IS of the utmost onportanoe that a defrnite diagnostt shonld be 
made with a mmnaum of delay It should be possible with a well 
talcen history combined with radiological exammation, chemical 
and spectroeoopio examination of the stools for occult blood, £nu> 
tKmal test-meal and gastroscopy in doubtful cases if on expert is 
avaOabla. to deade with a hi^ degree of accuracy within a week 
whether he has an ulcer or whether gastritis of sufhaent seventy 
to be the cause of hia symptoms is prese n t Haitfall (IWl) found 
that among 58 dyspeptics without radicdogical evidence of disease 
gsstroecopy showed a normal mucous membmne m two-thirds, and 
leas than half of the remamder showed a serious degree of mflammH 
tion. Other leee expert gastroeooposte have stated that hyper 
trophic gastntis is common in solieis, whereas it is really very 
rare This is ahnoet certainly due to mistaking the thidc but 
notmal mnooea over a contracted segment of the stomach for 
hypertrophy altbou^ the thickening disappears on relaiatioa. 
The spasm is probably often the result of frl^t In anticipation of 
the examination. When gastritis and ulcer as well as choleoyititis 
and other poaeible organic caosee of dyspepsia have been excluded, 
the dyspepsia can be regarded as functional, exoepit m the com 
P*ratively rate caaea of malingering 
There is a tendency m the Army to all functaona] ga-Mjm 
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disorders “ gasfantis ” But gasfcntis is an organic disease, as definite 
as ulcer, and it is most undesirable to confuse it witb functional 
gastric disorders whicb have no orgamc basis. The same confusion 
was at one time common m connection with cohtis, a term which 
should be reserved for actual inflammation of the colomc mucous 
membrane and which should not be used for the much more common 
functional disorders of the colon 
When an ulcer is diagnosed, the soldier should as a rule be m- 
vahded from the service forthwith There is nothmg new about 
this, as it has been the general practice m the Army for many years. 
An exception may be made for officers, especially m the K A F , 
who are able to keep to a sufficiently ngorous regime to prevent a 
recurrence after a penod of stnct treatment m bed has resulted m 
complete heahng of the ulcer This apphes also to men of other 
ranks, who can dl be spared on account of important duties of a 
sedentary nature and for whom arrangements can be made for the 
provision of well-cooked meals at regular hours with mtermediate 
feeds In the last war I saw several officers who had had a duodenal 
ulcer and who were able to look after themselves m France or m the 
East sufficiently well to remam free from symptoms Graham and 
Kerr also noted that many officers were able to carry on m comfort 
m France m 1940 until severe physical stram and irregular meals 
m the weeks before the evacuation led to a recurrence of symptoms 
A soldier with functional dyspepsia should be given a rapid course of 
treatment to restore his abdity to eat ordmary army food and face 
ordmary army hfe The malmgerer, m the rare cases m which he 
IS recognised with certamty, should be sent straight back to duty 
and the facts recorded on his army papers 
The mvestigation should preferably be earned out m a mihtary 
hospital There are to-day more expert gastro-enterologists m the 
Army than m civihan practice, and m many instances their expert 
knowledge is bemg wasted m routme and administrative duties 
Moreover, there is no doubt that for the second group of cases — 
the functional dyspepsias — ^the disciphne of a mihtary hospital and 
treatment by an officer m imiform is far more likely to be effective 
than treatment m the very different atmosphere of a civdian hos- 
pital My expenence of visceral neuroses, both ahmentary and 
circulatory, m the last war convmced me of this, and what I have 
seen and heard durmg the present war has only confirmed my 
conclusion Delay m the proper treatment and disposal of func- 



170 


DIQBSTTVE DIBORDBRS IN SOLDIERS 

tioaal driTXJpnas i§ liLel^ to produce ft soldier fl rtoraacli 
DJ^ B. or digestion syndiomo corresponding to so-called 
soldiers tetrt DJuH or effort sj’^romo” botL are 
genuine Anough, though they ore badly named and the product of 
bad trefttmeut and not of tumy bfe os such so ought iie\*er to be 
ahoTTed to develop 

I bebeve that an enortnou* saving of man power both for the 
Army and for cmlian service with a corrwponding saving m money 
and m occupied hospital bods would result from the establ ahm eat 
of special units, as snggerted by Schindler early m 1940 staffed 
by medical officers with expenence m gnitro-enterology together 
rlintral pathologtste, and expert r^ologtsts, who should be 
Capable of recognising at least 95 per cent, of chronic gastno and 
duodenal ulcers. There should be three drstmot divisions of the 
Unit. The patient would be adimtted mto division A for di&gnoeiB, 
where be would remam m bed for about a week on a stnet diet but 
Without drugs whilst the mvestigabons were being earned out 
When the dkgnoro was established, he would at once be traits' 
femd to diruum B if suffermg from organic disease and to divBUD 
0 if from functional dyspepsia If he were malmgenng he would 
be dochaiged direct to his unit A patient m division B would 
receive appmpnate treatment, and if suffering from ulcer steps 
Would be taken for his immediate discharge from the Army and 
his transfer to a civilian hoepital where ^e treatment wo^ be 
completed, after which he would be given a regime to enable htm 
to keep well enough to do useful work m avfl life. Patiente with 
gastntis would generally be treated with saffimant success to make 
it poetible for them to return m three or four weeks to full duty 
on ordinary diet. In divisKm 0 the patient would be treated by 
medical officers with some knowledge both of gaitro-entarology and 
simple peychotberapy This should never last for more than three 
weeks, doneg the last of which he ahoold be taught that he is quite 
capable of digesting ordinary army food m ipite of any preconceived 
notions he might have to the oontrary and he should be occupied 
aD day He would than be eent to duty with a note on his records 
that a foil mveetigaticHi had excluded organio disease Only 
very exceptional orcumstanooe would he be sent back to hoepital 
or reinvwtigated in lees than a year A small proporticm of cases 
admitted mto divMion 0 might prove to be hopeleae hypochondriacs, 
who should be discharged from the Army without a pension. The 
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value of sucli a special unit lias already been demonstrated by 
Morton Gdl, Berridge and Arden Jones in an E M S hospital (194:2) 
The Umted States War Department has approved a table of 
organization for general hospitals, which mcludes a Section of 
Gastro-Enterology in each 1000 bed institution. This section is 
to be directed by a major with a captam as assistant both of 
whom are “ speciahsts m gastro-enterology or mtermsts devoting 
particular attention to the specialty ” * 

Chronio Gastritis 

AEtiology. 

A man with good and sufficient teeth, who takes the trouble to 
use them and avoids grossly mdigestible food and excess of alcohol, 
need not swallow anythmg imtil its thermal, chemical and mech- 
anical properties have been so altered that it will cause no imtation 
when it comes mto contact with the gastric mucous membrane 
But many people bolt their food before it has been thoroughly 
masticated, whilst others have insufficient teeth and madequate 
dentures, with the result that the stomach is daily subjected to 
mechamoal, chemical and thermal imtants It is also often 
damaged by excessive mdulgence m alcohol, strong tea, mustard, 
pepper, cuny, pickles, tough meat and imcooked or insufficiently 
cooked coarse vegetables The stomach is frequently imtated by 
the imconscious swallowmg of the “ jmce ” of tobacco smoked m 
excess, especially when the stomach is empty, and by drugs taken, 
often qmte needlessly, for supposed constipation, rheumatism and 
other self-diagnosed complamts 

The stomach attempts to protect itself by the secretion of mucus, 
and m the 80 per cent of people with an average type of stomach 
it generally proves successful But the 10 per cent with consti- 
tutional hypochlorhydna and the 10 per cent with hyperchlor- 
hydna are hkely to develop gastntis In most cases the hypo- 
chlorhydna sooner or later gives place to achlorhydria, and m 
gastntis associated with hyperchlorhydna the abnormally vulner- 
able mucous membrane is likely to be further imtated by the 
excessive acidity of the gastnc jmce 

Infected matenal is constantly swallowed by people with oral 
and naso-pharyngeal infection In achlorhydna the antiseptic acid 
bamer of the stomach is lost, and streptococci from the mouth 
*Amer J Dig Die, 1941, 8, 03 
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Invade tlie itomach and imtant tonna aie likely to form m the 
gaatno contents. Acnte gaatnbs, whwh a often followed by chromo 
gastutis, U a frequent resnlt of acute food powmmg and of acute 
mfectwnB, espeaally inflaenia. 

The canaea of gaatritii are ao nnmerona and ao common that few 
people can peas throngh hfo without being lubjectod to one or more 
of them. The 80 per cent, of individaals with the average normal 
stomach are eo well protected that they are Icaa hahle to develop 
gastntiB aa a result of these meulta, hot few of those with oonstitu 
twnal hyperchlorhydna and oonstitational hypochlodiydna escape. 
Symptoma 

Chronic gastritis ts often completely latent. When symptoms 
ooonr their nature depends upon whether the condition has 
developed in an LDdmdnd with the hypeisthenio gastno constitution 
— Bctd gaitohs, or m one with the hypoetheiuo gaatno constitution 
— achlorbydno gastritis. The diagimBis should be suspected from 
the history and can be sometimes confirmed by a tcet meal and 
radi^ogy but proof can be obtained only by gaatroecopy (nds 
p 177) 

(a) Acid giulntu — Acid gastntu and duodemtu rarely give tue 
to symptoms unless they are compho^ed by acute or ohromo nkv 
In the exceptumal oeaes m. which aymptoms occur in the absence 
of a chronio uloer they are mdiitingaishable from those of duodenal 
uk«T and a disgnocts oan be made only wben an x ray mtt p 
inatioo shows that there is no constant gastno or duodenal defer 
mity m spite of the presence of typical symptoms tenderness and 
ngidity associated with hypetchlorhydna and sometunea occult 
blood m the stools. Haunatemesis may occur from an acute nicer 
or erosion, which gives no radiological signs of its presence but can 
be clearly demonstrated by gastroscopy but many hsimorrhages 
of tins kind prove on careful enquiry to be caused by aspmn (Hurst 
and Lmtott 1939) 

The treatment is that of ulcer but the period of bed and strict 
dieting need not be prolonged more than a week unleM occult blood 
confanuea to be present m the stoola. It b however essential 
that the patient should permanently follow the post-uloer regime " 
(p 1®) as otherwise an uloer wiD probably develop eoonsr or later 
(6) AeUorhfdnc gastnht — The symptoms are mainly due to the 
whkiihydna and the cempheationfl to which it gives nso. Pam 
never occurs m unoompheated cases, but slight epigastnc disoamfort, 
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generally described as fullness, pressure or heaviness, is common 
immediately after meals It is often partially relieved by belching, 
but frequent attempts to eructate may result m aerophagy In 
spite of the presence of achlorhydria heartburn and sour regurgita- 
tion, which are reheved by sodium bicarbonate, may occur Nausea 
IS not imcommon, especially m the early mormng, and it may be 
the only symptom, but it is often associated with anorexia Tender- 
ness IS shght and ill-defined, and there is no ngidity 

Constipation is generally present, but m one group of cases 
chrome or mtermittent attacks of diarrhoea occur and may persist 
for many years with httle or no gastnc symptoms to suggest its 
gastrogenous ongm 

In early cases a httle free acid may be present m some of the 
fractions of a test-meal, but more often by the time the patient 
comes under observation achlorhydna is complete In most cases 
mucus IS present m the restmg jmee and m each fraction, and the 
curve of total acidity remains moderately high In advanced 
cases, m which atrophy of the mucous membrane has occurred and 
mvolved the superficial mucus-secretmg cells as well as the tubules, 
mucus IS absent and the total acidity is much reduced A histamme 
test-meal is unnecessary, as the mjection never produces free acid 
when treatment with lavage fads, and treatment is occasionally 
followed by restoration of secretion m histamme-refractory 
achlorhydna. 

Treatment. 

All possible causes of gastntis should be removed as far as possible 
The teeth should be put mto good condition and artificial ones 
supphed when necessary Septic tonsils should be enucleated, and 
nasal infections treated The food should be thoroughly chewed 
and eaten at regular times, the last meal at least two hours before 
gomg to bed Dunng the first week or two of treatment the 
patient should rest for half an hour after meals, and, if he is tired, 
for half an hour before meals 

The diet should be that of the post-ulcer regime {vide p 189), 
but no drugs are required In severe cases, especially if the stools 
contam occult blood, it is best to give the stnet ulcer diet for the 
first week or two 

In achlorhydnc gastritis with excessive mucus the stomach should 
be washed out every mommg -with dilute hydrogen peroxide, begm- 
mng with one drachm and mcreasmg gradually to four drachms to 
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the pmt. The t«t-meal ihonld be repeated after the mncua has 
disappeared the eeoretioii of acid retums m 80 per cent, of cases, 
often within a fortnight, but occasionally only after four to txx 
weeks. 

"When treatment by lavage does not result in the return of 
secretion, and m all oases in which mncns is absent ftom the original 
test-meal hydrochlono acid shonld be given A tcaspoonful of 
dihite hydrodilono acid (B.P ) with a bttle sweet frnit juice, fresh 
when oMtmable but otherwise bottled {in place of the sugar and 
oiange-juice of peace-time) is added to about 6 ox. of water and 
taken as a beverage with the three chief meals. 

Gjlsteio axd Duodenal Ulcer 

iCtlolo^ 

A chronic gastno ulcer was found by Stewart in 2 2 per cent, 
and a chronic duodenal ulcer in 3 8 per cent, of 4 000 oonseontive 
axitopeiet. The scan of healed nlcen were found m the stomach 
m 3 8 per cent, and m the duodenum in S per cent of the senes 
It may therefore be asBumed that about 10 per cent, of all indm- 
duals Buffet at some tune in their lives from a chiouo gasbio or 
duodenal ulcer Duodenal ukea occur between three and four 
tunes as fireqoently os gastno uloeis in better-cliss practice and 
between three and ei gh t tunes as frequently in most Birtah hospitals 
except m London, where for some unknown reason the mcidence Is 
about oquaL The relative frequency of gastno and duodenal 
ukeii in soldiers and sailors approxunates to that of provincial and 
Scottuh hospitals, Newman and Payne (1940) givmg a ratio of four 
duodenal to one gastno ulcer m 206 Graham and Riot (1941) six 
to one m 168 and Saffley (1941) ei^t to one m 124 soldiers and 
Wade (1942) sue to one in 471 tailors 
Thou^ chronic ulcer is rarely diagnosed m the symp- 

toms date from the age of 14 to 20 in about 12 pet cent, of oases 
recognised later m life. The average age of onset of gastno nTraff 
m men b 46 and of duodenal ulcer is 38 but m 40 per cent, of 
eoldwis it nas under 25 (Newman and Payne) 

Quonw ulcer frequently occnis m severid members of a fiunfly 
m one or more generatjon (Hunt, 1931) WiDoox obtained a fiunily 
history of ulcer m 36 per cent and of dyspepsia in an additional 
40 per oent of forty scddisrs wacuated from Pranoe m contrast 
^ md 2 per cent, respeotsvely mmnng fifty soldien with no 
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digestive disorders Tlie ulcer is generally either gastnc or duodenal 
in all the affected members, but a famihal incidence is relatively 
much more common in duodenal than gastnc ulcer (Nicol, 1941) 
In famihal cases the symptoms tend to begin at an earlier age than 
in others, and there is a great tendency for anastomotic ulcers to 
form after operation 

The pecuhar type of ulcer found in the stomach and duodenal 
bulb occurs nowhere else except m the part of the jejunum immed- 
iately distal to the anastomosis after gastro-jejunostomy and partial 
gastrectomy, m the lower end of the oesophagus when relaxation 
of the cardiac sphmcter allows gastnc j'uice to regurgitate, and 
also m association with heterotopic gastnc mucosa m Meckel’s 
diverticulum The one common feature of these situations is the 
presence of acid gastnc jmce 

Acute and chronic gastntis are frequently associated with 
localised loss of the superficial tissue, which vanes m size from 
rmnute erosions only recognisable on nucroscopical exammation to 
acute ulcers which are more or less easily recognisable with the 
naked eye The majonty of erosions and acute ulcers heal rapidly, 
but if one occurs m an individual with the hypersthemc gastnc 
diathesis it is likely to become chrome The vanous conditions 
already desenbed which give nse to gastntis can thus also be 
regarded as factors in the development of chrome ulcers, especially 
of the stomach Among soldiers with ulcer the teeth were found 
to be madequate for chewing m 38 per cent , an important factor 
in view of their heavy food and large meat ration Severe dental 
sepsis was present m only 13 per cent (Newman and Payne) In 
general, local imtation is the mam excitmg cause of gastnc ulcer, 
whereas anxiety is of greater importance in duodenal ulcer The 
tendency to develop a chrome duodenal ulcer is mcreased by exces- 
sive smokmg , the mcotme apparently acts through the autononuc 
nervous system by exaggeratmg the already excessive motor and 
secretory activity of the stomach This is a common factor in 
soldiers 

Symptoms of Gastric Ulcer. 

The onset is generally insidious, the symptoms first appeanng 
after big or mdigestible meals The pam, which is often burmng 
m character and may be very severe, is situated m the middle or 
shghtly to the left of the epigastnum and may radiate upwards 
and to the back , it is much mcreased by mdigestible food and 
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genertfly dittppeaiB with a milk diet In ukca Bitnated near the 
it begma almost immediately after meak, and m prepykmo 
ulcera two or three honii after, intermediate intervals i n d ica tin g 
an ulcer on the leaser currattire The pain generally draappeare 
spmitanemisly after about an hour It fa completely relieTed by 
vomiting and by alkahea, but aa a role only partially by food. 

A MTiaTI area of tendemeae, the position of which la constant 
for each case, may be pr esen t in the epogaatrium, especially m the 
presence of spontaneoua paiiL It b often associated with rigidity 
of the loft rectus. When cutaneous hypersstheaia la found, it 
has almost mvanably been produced hy the unconsooua suggestion 
of the observer 

With mcreaamg pam vDtmtmg appears it occurs at the height of 
the pam, a small quantity of sad flu^ with a little well-digested food 
berngbroughtup When the pamtaeevere vomiting is often induced 
by the patient and may eventually develop mto a voluntary act. 

Oooult blood ii ahnost ahraya found m the stools and dtsappeaie 
slowly when the patient fa dieted. In about 25 per cent of 
eivihan oases hematemesu ocoura when the blood is abundant it 
B bnght m oolour and the stools axe tarry when leea abundant it 
fa ooffee^ookrired and mixed with food. Uehena may also occur 
without hsnutemests, but much lees frequently then m duodenal 
nicer 

The appetite is good at first and the tongue is clean, hut fear of 
pam may lead to diminished mtak» of fo(^ with eoueequent loea 
of wei^t and weakness. In aome cases, however the relief grren 
by food enoourages the patient to eat heartOy Oonstipotion is 
commonly present. 

Conclusive evidence as to the size position of a gastno uloer 
fa ahnoit ahrayi obtainable by the disooveiy with the x-rays of a 
mohe ” formed by the crater fTm urummahnn been 

postponed for a fortnight or mens on account of biwma t ^rriwna. In 
cases of doubt gastroscopy will settle the diagnosis. 

A test-meal gnrss no constant result, but hyperchlorhydna a 
more c ommo n than m healthy isdividnals. In v er y fibn-mm nawm 
hypochlorhydna and even aohlodiydna may be present, but these 
are caused by the asaoaated chrome gastritis, as a second test- 
meal giveu after the ulcer has healed shows a considerable increase 
m aadity and often hyperchloriiydaa, the treatment having led 
to dBappoaranoe of the gastntis. 
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Symptoms of Duodenal Ulcer. 

Tlie earliest symptom of duodenal ulcer is generally a sense of 
discomfort or fullness three hours after the largest meals This 
IS gradually replaced by pam, which occurs between one and four 
hours after every meal, the mterval being longer the larger the 
meal It frequently wakes the patient m the early part of the 
mght, particularly if the last meal is finished less than three 
hours before gomg to sleep It is generally situated m the middle 
hne rather nearer the umbilicus than the ensiform cartilage, it 
may radiate to the right or be situated on the right side only The 
pam IS often associated with a feehng of hunger and is reheved 
by takmg food , it is therefore commonly known as “ hunger pam ” 
It IS also reheved by alkalies and when the stomach is emptied by 
vormtmg Vormtmg is common among soldiers (Newman and 
Payne), though rare m civil life m the absence of obstruction, and 
IS often the determinmg factor m makmg a man go sick It is 
mamly a result of unsmtable and excessive food, but m many 
cases it IS m part hysterical (inde p 193), a combmation of 
orgamc and functional conditions bemg present, as is so common 
under conditions of nervous stram Constipation is almost always 
present The appetite remains good, and the patient does not 
lose weight or strength 

Periods of hunger pam lastmg some weeks or months alternate 
with penods of more or less complete freedom from symptoms 
The attacks are more co mm on m cold weather than m hot, but the 
autumn and early sprmg are generally more trymg than wmter 
Attacks are hable to be brought on suddenly by worry, exposure 
to cold, acute naso-pharyngeal or bronchial infections, mdigestible 
meals and excessive smokmg or dnnkmg 

In over 80 per cent of cases occult blood is found in the stools 
Severe haemorrhage occurs m 26 to 60 per cent of civihan cases 
admitted to hospital, but m less than 6 per cent of soldiers (Graham 
and Kerr) It always results m meleena and may also give rise to 
haematemesis 

Irregulanty of the outhne of the duodenal bulb, due partly to 
the deformity caused by the ulcer itself and partly to spasm, is 
always found It affords conclusive evidence that an ulcer has 
been present, but unless it is tender or a defimte mche is seen, the 
deformity may be produced by the scar of a healed ulcer I have, 
for example, seen a grossly deformed duodenal bulb with no tender- 
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■nm 01 mc!ho m & rota li&d boea few from gyraptoma smc© his 
oloer healed xmder medical treatment thirty yean earlier The 
PinKe formed by an nliw on the leeaer curvature of the duodenal 
bulb can be recognised in the eilhoiMtte of the bulb one on the 
antenot or poatcnor wall can be recognised only when a radiograph 
18 taken whilst the bulb la being comprened A test-meal gei»rafly 
shows hyperohlorhydna with a clnnbiDg carve and hypci'BOOiebom 
If a lower curve la obtamed, thie la generally due to aasomated 
gastntia, and is replaced by a hi^ curve if the meal u repeated 
when treatment has resulted m healing of the nket and disappear 
anoe of the gastritis, 

DlagnosU 

When the symptoms of duodenal ulcer have been preeent for a 
short trm* only an actual chrome ulcer is not as a rule present, 
but a pre-ulc«ustive duodenitis, which may be associated with a 
rapidly emptying duodenal bulb but no constant x ray deformity 
and with occult blood m the stools. It ii bkely to reeult m an ulcer 
if not adequately treated Exceeave TnftVing over fatigue and 
anxiety may give rise to almost Identical lymptoms m mdmduals 
with the hypersthemo gastmo diathttaa, but the x rays show no 
abxumnality and oocult blood is abeent from the stools. 

The diagnosis from gastno ulcer depends upon the later onset 
of pam the greater relief on taking food the comparative taaty of 
vomiting the greater frequency ofa climbing hyperohlorhydno curve 
obtained with a fractional test-meal, the frequent situation of pain 
and tenderness to the right of the middle linn the more frequent 
periods of complete freedom from symptoms, and the results of 
I ray examination, which occasionally however reveals the 
presence of an uloer m the stomach as well as in the duodenum. 
HwrmatemeBiB without mebona is much more common m gastno 
tban m duodenal ulcer and mnhnuR alone is more common m 
duodenal nicer The symptoms may cloeely resemble those of 
cholecystitis, but m the latter condition the pam is much lees 
regular m its tune relations the tenderness is over the gall bladder 
and evidence of gall bladder disease is obtained by cholecystogruphy 
and duodenal intubation 
Treatment 

It IB a bard thing to observe a stnot diet vet ho that love* 
hio M el^ will easily endoro this little misery to avoid a greater in 
convenietico (Ib(diardBurton,r*«dnatojByo/ifelanciWy 1631 ) 
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Symptoms of Duodenal Ulcer. 

The earhest symptom of duodenal ulcer is generally a sense of 
discomfort or fullness three hours after the largest meals. This 
is gradually replaced by pain, which occurs between one and four 
hours after every meal, the mterval bemg longer the larger the 
meal It frequently wakes the patient m the early part of the 
mght, particularly if the last meal is finished less than three 
hours before going to sleep It is generally situated m the middle 
hne rather nearer the umbilicus than the ensiform cartilage, it 
may radiate to the right or be situated on the nght side only The 
pam IS often associated with a feehng of himger and is reheved 
by takmg food , it is therefore commonly known as “ hunger pain ” 
It IS also reheved by alkahes and when the stomach is emptied by 
vomitmg Voimtmg is common among soldiers (Newman and 
Payne), though rare m civil hfe m the absence of obstruction, and 
IS often the determimng factor m making a man go sick It is 
mainly a result of unsmtable and excessive food, but in many 
cases it IS m part hystencal (vide p 193), a combmation of 
orgamc and functional conditions being present, as is so common 
under conditions of nervous stram Con^pation is almost always 
present The appetite remains good, and the patient does not 
lose weight or strength 

Penods of hunger pam lastmg some weeks or months alternate 
with periods of more or less complete freedom from symptoms 
The attacks are more common m cold weather than m hot, but the 
autumn and early sprmg are generally more trymg than wmter 
Attacks are hable to be brought on suddenly by worry, exposure 
to cold, acute naso-pharyngeal or bronchial infections, mdigestible 
meals and excessive smokmg or dnhkmg 

In over 80 per cent of cases occult blood is found m the stools 
Severe haemorrhage occurs m 26 to 60 per cent of civihan cases 
admitted to hospital, but m less than 6 per cent of soldiers (Graham 
and Kerr) It always results m melsena and may also give rise to 
hsematemesis 

Irregularity of the outhne of the duodenal bulb, due partly to 
the deformity caused by the ulcer itself and partly to spasm, is 
always found It affords conclusive evidence that an ulcer has 
been present, but unless it is tender or a definite niche is seen, the 
defomuty may be produced by the scar of a healed ulcer I have, 
for example, seen a grossly deformed duodenal bulb with no tender- 
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K the uker u in the neighbourhood of the pylorus and is giving 
nse to obstruction contmuou* hypotaecretion of gastno jmce will 
occur throughout the night It a then impoesiblo for the ulcer to 
heal, and in the past it has been supposed that such oases require 
operatusL But the obstmctkin u generally due entirely or in 
great part to surrounding oedema and inflammatory swelhiig and 
pylono acbalsBia or eposm atkd in such cases, if the ulcer can be 
caused to heal, any scarring produced fa insufficient to give nse to 
obstructioii. No feed should be taken after 6 pjn. and at 10 pan 
the stomach a completely emptied by Senoran s evuouator if not 
more than 4 ox. of fluid are present on two consecutive mgbts tba 
can be discontmued In most cases the continued nocturnal 
•ecretioti fa rapidly controlled by tha treatment. 

The strict treatment should be continued without modiflcation 
until for at least two weeks the patient has had no epontaneocs 
pam and no trace of tenderness or ogidity no occult blood has 
been found in the stools, and the z rays no longer show the preaenoe 
of an ulcer crater A gastno ulcer should not be regarded as oared 
until gastroscopy shows that healing fa complete , the crater may be 
filled With granulaUon tasue so that no niche is seen with the 
X rays a fortnight or mote before it is replaced by mnoons mem 
brane In no ease should the strict treatment la^ for lees than 
four weeks and for large and ohroiuo uken eight or twelve weeks 
luay be requirod- The pam generally disappears withm forty 
eight hours the other signs of activity disappear ocmsideiably 
later, the exact tune depending upon the sue and age of the nicer 
^Vhen healmg is complete the diet can be rapidly increased until at 
the end of three or four weeks the patient passes to the following 
post-ulcer regnae, to which ho most adhere for the rest of ha life. 

PoM Ulcer Regime 
(To be followed permanently) 

A me*l or feed (milk, plain btscuit or plam chocolate) ehoold be taken 
at mtemli of not more than two hoars from waking to ntmng, nil 
agam jf awake dazmg the night. 

*1001101 except, if desired later oo a Tnall quantity of beer 
wmo or dilated whaky at maafa. 

Avoid Data, pipe and skins of frnit (raw cooked or in jam) and 
rmiina, currants figs, ginger and lemon peel m pnddingi and cwke. 
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The patient should be kept warm m bed throughout the treatment, 
but he should get up every day to have a bath and to open his 
bowels, the difficulties with which are greatly reduced if a bed-pan 
can be avoided The object of dietetic treatment is to reduce the 
quantity and acidity of the gastnc jmce and to provide sufficient 
smtable food to mamtam the patient’s nutation, whilst being as un- 
imtatmg m its mechanical and chemical charactenstics as possible 
The details of the strict diet, modified to fit m with war conditions, 
are summansed below. 

Sind Ulcer Treatment 

The patient should remain m bed on the strict treatment without 
alteration until healmg is complete 
Every oven hour whilst awake 6 oz of citrated milk. This can be 
warm or cold and may bo flavoured with tea 
Every odd hour a 6 oz. feed which may be made of any of the 
followmg • 

(o) Arrowroot, farola, Bonger, Horlick, junket, custard These can 
be made more appotismg by the addition of a little red currant, apple 
or other fruit jelly, and the junket may be flavoured with chocolate 
(6) At least two should consist of a thick soup or semi-solid pni^e 
of potato, artichoke, cauliflower or parsmp 
Durmg the night the patient should have citrated milk by his bed- 
side, so that whenever he wakes he can take a feed 

A rusk, plam biscuit or thin bread with butter or honey may be eaten 
with any of the feeds A “ coddled egg ” may be taken once or twice 
a day 

Small quantities of water may be drunk between feeds An ounce 
of stramed orange, tomato, or other fruit jmee should be taken with 
three of the drinks When unobtainable, 100 mgm of ascorbic acid 
dissolved m milk should be given daily 

Ten grains of sodium citrate in a teaspoonful of water should be 
added to each milk feed 

A drachm of atropme mixture (atropine sulphate, gr. -j-J-g- m 1 dr 
water) is given before the last feed and before two or three other feeds 
if the acidity is high The dose should be mcreased by 10 mmiins 
every day imtil an unpleasant degree of dryness of the mouth or para- 
lysis of accommodation occurs , the dose should then be reduced to 
that of the previous day 

Half a teaspoonful of magnesium trisihcate (magsOrbent) may be 
given with a little water half-way between feeds and a teaspoonful last 
thing at mght 

Wash the mouth out after each feed 
No smokmg durmg the strict treatment 
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Dcrvcna i 3 ^enL Thia/ajWew tmtaUe gives nsc to symptomB in 
any organ the physrological and anatomical functiona of which 
are leas efficient than the average. Consequently it is only mdivi 
duals with the hypcrethenio and hypostbcnio gastnc diatheses who 
are likely to develop stomach symptoms as a result of exhaustion. 
Their sytnptoms ore then very sunilar in character to those pro- 
dttced hj the organic which may be associated with theae 

diatheses. 

Depreasmg emotiona eM the psychological factors concemed in 
the production of the anxiety neorosea may also give nse to similar 
gastnc lymptoma m the predispoaed. They may also he nn 
portant m the development of gastnc and especially of duodenal 
ulcer anxiety being a common cause of recurrences and of the 
sudden increased activity of ulceration which may result m hiemor 
rhaga or perforation. 

Symptoms 

The gastnc symptoms in nervous dyspepaia ate characterised by 
their cr e gulanty the patient feeling vary ill one day and com 
parattvely well the nAvt without any obvious reasem for ^e change 
The most constant complaint is ^ vague epigastEic discomfort 
wluch rarely amounts to actual It a generally worst m the 
monimg and improves later in the day but sometames the symptoms 
increase when the patient becomes more fatigued towarda evening 
The dneomfort a aggravated by meals a sensatum of fullness 
bemg feh as soon as a small quantity of food has been eaten hut 
it is often piasent to a mmor degree all day It has httk relation 
to the amount or the land of food, differing m this way from the 
dflcomfort of organic gastric duorders. It is mcraased by worry 
and eicrtement, while some new mtorest, whether it be a change 
of suuuu n di ngs, a game, a coaveisation, a new medicme or e new 
doctor leads to its temporary disappearance In contrast with 
moat ulcer cases, in which pain la relieved by both alWIf and food, 
food d iff aa from allala m ganeiaDy failing to give rebef (Edwards 
and Copeman, 1943) Nausea and vomiting, either eeparately or 
together may occur Many patients oomjJain of flatulanoo, which 
a generally due to airophagy Frequent noisy belching js ctTmmfm, 
eapettally among cider men . The appetite is often 
Constipation is generally proeant and the patient often aggravates 
his lymptotna by overdosing himedf with p orga ti vea. 

Radiological repeats of hypertonna, hypotonus or gastroptoeu 
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Raw and cooked green vegetables are allowed if very thoroughly 
chewed, but the coarser varieties should be passed through a cullender 
The skui of tomatoes and pickles of all kinds should be avoided 
Porridge is allowed only if made with the finest oatmeal 

Avoid vinegar , unripe fruit , pepper, mustard, curry, chutney , new 
bread , cooked cheese , fried fish , tough meat 

Eat slowly and chew very thoroughly An adequate time should 
be allowed for meals , rest whenever possible for at least a quarter 
of an hour before and after meals Meals must be punctual When 
there is no time for a proper meal, it is better to drmk some milk or 
eat some plain chocolate or biscuits rather than bolt some less digestible 
solid food 

Do not smoke more than six cigarettes or two pipes a day, and these 
should be after meals , cigarettes and pipes should have an absorbent 
plug m their mouthpiece No smokmg at all if any indigestion It 
IS best to give it up entirely 

A teaspoonful of magnesium trisihcate or aludrox should be taken 
an hour after meals and also whenever the slightest mdigestion or 
heartburn is felt If the curve of acidity is very high, the atropme 
mixture should be taken before meals and last thmg at mght 

The bowels should be kept regular by means of isogel or hquid 
paraffin, and no other aperients should be taken 

Have your teeth attended to regularly every six months If you 
have insufficient teeth for efficient mastication, wear dentures 

Take no drugs m tablet or piU form Avoid aspirm and vegamn 

Special care should be taken to avoid chills If you get a cold, sore 
throat, influenza or other infection, remam m bed on a very hght 
diet until you have completely recovered 

Durmg penods of overwork, and especially of mental stress, when- 
ever possible a day or half a day a week should be spent at rest m bed 
or lymg m the open air, on a stnet diet, even m the complete absence of 
digestive symptoms 

If you have the slightest return of symptoms, go to bed on a strict 
diet at once Consult your doctor and do not wait for the symptoms 
to get senous 


Functional Gastric Disorders 

^Etiology 

Exhaustion from physical or mental overwork, insufficient sleep, 
long residence m the tropics, insufficient food, and the toxeemia 
of infections has a depressmg effect on aU bodily functions and at 
the same tune it tends to mcrease the imtabihty of the visceral 
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nemros lyrtcm. This faiiUtsic tmfaWe gives nse to symptoms m 
my fiTg in the physiological and anatomical ftmctioas of which 
•re k« efficient than the average Consequently it is only mdivi 
dnali with the hypersthenic and hypoethenio gaitno diatheses who 
are IDksly to develop stomach symptoms aa a reenlt of exhaustion 
Their symptoms are then very similar m character to those pro- 
duced by the organic diseases which may be assomatod with these 
diatheses. 

D e pre ai mg emcjtioiia and the psychological factors concerned m 
the production of the anxiety nettroses may also give nse to similar 
gaitno symptoms m the predisposed. They may also be im 
portant m the development of gastno end especially of duodenal 
ulcer annety being a common canse of recnrrences and of the 
sudden increased activity of ulceration which may result in hiemar 
rhage or perforation. 

Symptoms 

The gastnc symptoms tn nervous dyspepaia are oharactensed by 
then nTeguUnty, the patient feeling very ill one day and com 
paratively weD the without any obvious reason for the change 
The most constant complaint u of Tagne epigastno discomfort, 
which rarely amount! to actual pam It la generally w ors t in the 
mnnung and improves later m the day but someizmes the lymptoma 
mcretae whan tihe patient becomea more fatigued towards evening 
The docomfort is aggravated by meals, a sensation of foOziets 
bemg felt u soon as a small quantity of food has been eaten, but 
It is often pretent to a minor degree all day It has httle relation 
to the amcHint or the hnd of food, differing in this way from the 
discomfort of organic gastoo disorders. It is mcreaaed by worry 
and exatement, while some new mterest, whether it be a change 
of tmiumwlings, a game a conversation, a new medicine or a new 
doctcff leads to its temporary disappearance In contrast with 
most uloer cases, in which pern u relieved by both ftTVaTm enH food 
food differs from ftlWltw m generally f ailing to give rehef (Bdwards 
and Copeman, 1943) Nausea and vomitmg, erthei separately or 
together may occur Many pabcnta complam of flatulence, which 
18 geoenHy flue to aArophagy Frequent noisy belching is oommoii, 
^pocuDy among older me n. The appetite is often 
Constipation ii generally present and the patient often aggravates 
hi* symptoms by overdoting hnnself with purgativea. 

Radiological reports of hypertoau*, hypotonu* or gastroptoeu 
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Raw and cooked green vegctaldes arc allowed jf very thoroughly 
chewed, but the coarser varieties should be passed through a cullender 
The skui of tomatoqs and pickles of all kinds should be avoided 
Porridge is allowed only if made with the finest oatmeal 

Avoid vinegar , unripe fruit , pepper, mustard, curry, chutney , new 
bread , cooked cheese , fried fish , tough meat 

Eat slowly and chew very thoroughly An adequate time should 
be allowed for meals , rest whenever possible for at least a quarter 
of an hour before and after meals Meals must be punctual When 
there is no time for a proper meal, it is bettor to drmk some milk or 
eat some plain chocolate or biscuits rather than bolt some less digestible 
solid food 

Do not smoke more than six cigarettes or two pipes a day, and these 
should be after meals , cigarettes and pipes should have an absorbent 
plug in their mouthpiece No smoking at all if any indigestion It 
IS best to give it up entirely 

A teaspoonful of magnesium trisihcate or aludrox should be taken 
an hour after meals and also whenever the shghtest indigestion or 
heartburn is felt. If the curve of acidity is very high, the atropine 
mixture should be taken before meals and last thmg at mght 

The bowels should be kept regular by means of isogel or hquid 
paraffin, and no other aperients should be taken. 

Have your teeth attended to regularly every six months If yo'i 
have insufficient teeth for efficient mastication, wear dentures 

Take no drugs m tablet or pill form Avoid aspirm and veganm 

Special care should be taken to avoid chills If you get a cold, sore 
throat, influenza or other infection, remam in bed on a very light 
diet imtil you have completely recovered 

During periods of overwork, and especially of mental stress, when- 
ever possible a day or half a day a week should be spent at rest in bed 
or lymg in the open air, on a strict diet, even in the complete absence of 
digestive symptoms 

If you have the slightest return of symptoms, go to bed on a strict 
diet at once Consult your doctor and do not wait for the symptoms 
to get serious 


Functional Gastric Disorders 

iEtiology. 

Exhaustion from physical or mental overwork, insufficient sleep, 
long residence in the tropics, insufficient food, and the toxremia 
of infections has a depressmg effect on all bodily functions and at 
the same tune it tends to mcrease the imtabihty of the visceral 
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otganio disease socli additional mveabgatKmfl as a test-meal, exam 
faiaticm of the stools for occult blood end occaSKmally gastroscopy 
He can then be confidently told that he has no organic disease 
and tliat Tith perseverance he will get 'welL The general nervous 
conditwn first requires attcnhwi for this a short penod of mental 
and ^ysical rest foUoiced by graduated exerctse and sufficient 
food to overcome the manitwii are the chief indications. Con 
gemal surroundings, cheerful companions and appetising food are 
of great importance For any associated anxiety symptoms a 
simple fonii of payehotherapy ts essential- This can be given by 
any mteHigent and sympathetio medical officer more elaborate 
methods 'which reqmre the help of a specialist m psychotherapy 
bemg rarely roqmred. In a recently pubbsbed report on the dis 
pcesl o! dyspepdas m soldiers it was stated that if no nicer is found 
on radiological eraTniTi&fann, the majority are sent for p^oho- 
Vpgical investigation by the military specialists in psychotherapy ’ 
Nothing could be more unwise. U a sinular arrangement beU m 
emtlan bfe, the general practitioner would tend at least CO per 
cent, of hh patients to the psychiatrist, although he hmmelf is ffir 
more likely to make a oor^^ct diagnoeis and to cure the patient 
than a ^ epeoalist m psychiatry whose help is required in perhaps 
1 per cent, of cases. 

The dyspepsia Itself generaDy requires no special treatment, as 
it disappears with reassurance that there » no organic abdommal 
disorder and with succeefol treatment of the underlying nervous 
condition. 


HvarEoicaL Qabtbjo B'WFtoiis 
When symptoms such as ■vomiting, anorexia, qp il 

abdommal pain have been caused by emotional disturbance or by 
gestntia, gastno ulcer app«idicitis or other orgamo cause, they 
may eontmne or recur as the result of suggestiou after the nrigmal 
cause has disappeared. They are thou hysterical symptoms 
Hystencal digestive symptoms are always curable by innple psycho- 
therapy m the form of explanation, persuasion and reUducaUon, 

Hyaterlcal Vomiting 

Acute gaatntu •was a oommon tymptom m all forms of gassing in 
the Uj* -wti The imtont gee oLed torth an ebnndent eecretion 
of eoEy. end nn.1 rnncne, m which wmje of it w»e dneolved end 

o 
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should be ignored, as these represent variations in the normal length 
of the stomach and not pathological variations m tone or position 
rest-meals show the usual variations found in normal people, 
10 per cent, of whom have hyperchlorhydna and 10 per cent 
hypochlorhydna In a paper pubhshed in the Briltsh Medical 
Journal in July 1941 on dyspepsia in a military hospital 43 per cent, 
of 124 cases were described as “ functional dyspepsia ” and ascnbed 
to hyperchlorhydna, hypochlorhydna, hypermotility, gastroptosis 
or atony, all of which are normal vanations from the average, which 
never give rise to symptoms ^Vhen nervous dyspepsia develops 
in a patient with constitutional hyperchlorhydiia, the symptoms 
are hkely to simulate those of duodenal ulcer. The abdominal 
muscles may be tense so that exammation is difficult, but there is 
never any great degree of tenderness, and what is present is diffuse 
and vanable m position rather than localised and constant. 

The gastnc symptoms are always associated with other nervous 
symptoms, such as headache and insomma, and anorexia may lead 
to progressive loss of weight and strength. The abdominal dis- 
comfort may be accompamed by flushmg of the face, palpitation 
and coldness of the eictremities The patient is generally depressed 
and pessimistic , he pays great attention to all his bodily functions, 
frequently lookmg at his tongue and mmutely inspectmg his stools 
His account of his symptoms is full of details, and he often has 
some theory to account for them, believmg himself to be suffering 
from some mythical disorder such as acidity, a dropped stomach 
or colon, mucous cohtis or mtestmal auto-intoxication, and not 
infrequently he fears he has cancer. 

Treatment. 

In mild cases with a short history, such as are common among 
recruits, a diagnosis can often be made with a considerable degree 
of accuracy after a thorough clmical examination without even the 
help of radiography Such cases should be treated by their regi- 
mental medical officers and not sent mto hospital, as with reassur- 
ance and an alkahne mixture many men return to duty free from 
symptoms in four days and the large majority of the remainder 
after another four days (Leigh, 1941) In severe cases and in those 
of longer duration the patient’s confidence must be gamed by 
sendmg him to hospital for a more complete exammation, mcludmg 
not only radiography, but when necessary for the exclusion of 
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orgmmo Hiseaao snch additional mvestigations as a test-meal exam 
mabcm of the stools for occult blood and occaaMjnally gaatroscop/ 
He can be confidently told that he has no organic disease, 
and that mth peraeverance ho wDJ get well The general norvoot 
first requirea attention for this a short period of mental 
and phyocal rest, followed by graduated exercise and snfBoent 
food to overcome tbe mamtion are the chief mdications. Con 
genial snrroundmgs, checrfol companions and appetismg food are 
of great importance For any associated anxiety symptoms a 
snnpla fonfi of psychotherapy is essential. This can be given by 
say mtelhgent and sympathobo medical officer more elaborate 
methods which reqmie the help of a spocialift m psychotherapy 
bemg rarely required. In a recently published report on the dis 
posal of dyspepsias m soldiers it was stated that if no ulcer is found 
on xadtoiogical examination the ma]onty are sent fox psycho- 
logKsl mvestigatxm by the mihtary specialists m psychotherapy 
Nothing could be more unwise If a arrangement held in 

ctviBan life the general practitxiner would send at least 60 per 
cent, of his pabenta to the psyohtatnst, although be hhnwlf ts far 
mote likely to make a correct diagnosis and to cure the patient 
than a specuhst m psychutry ' whose help is required m perhaps 
I per cent, of cases. 

The dyspepsia itself generally requires no speoal treatment, as 
it disappears with reassurance that there is no organio abdommal 
disorder and with successful treatment of the underlying nervous 
oonditson. 


HrsTEaioAL QAsmio Btiotomb 
W hen symptoms such os vomiting anorexia, naniwm and 
•Wommal pam have been caused by emotional disturbance or by 
{pstntis, gastrw ulcer appendicitis or other orgamo cause, they 
may continue or recur as the result of suggestion after the ongmal 
cause has disappea r ed. They are then hysterical symptoms. 
Hysterical digestive symptoms are always curable by «rnpU peyoho- 
therapy m the form of explanation persuancm and re-educatioa. 

Hysterical VomltlmJ 

Acute gastritis was a common symptom in aH forms of gassing m 
tie Lot ™ The nntant gu ciDed forth an ahnndant eecietion 
of »hTa and naaal mnona, m which eome of it waJ diaadved and 
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swallowed The imtation of the stomach produced a varying 
degree of inflammatory reaction, which gave rise to vomiting by a 
protective reflex, the object of which was to remove the uritant 
from the stomach Post-mortem exammation m fatal cases showed 
the presence of acute gastritis, the existence of which was also 
demonstrated by the presence of abundant mucus with traces of 
blood in the matenal vomited during the first twenty-four hours 
In the large majonty of cases vomitmg ceased after two 'or three 
days or at the latest by the end of a week When vomitmg persisted 
for more than a fortmght after gassmg, it was no longer caused by 
irritation by the gas but was due to the hystencal perpetuation of 
the symptom Instead of calhng for restriction of diet, lavage and 
drugs, it could now be rapidly cured by psychotherapy 

All of the numerous cases of hysterical vomitmg followmg gassmg 
which came under our care had already been m other hospitals for 
many months, and the vomitmg had been diagnosed as due to 
gastntis, although it was the only symptom present and the vomited 
matenal contamed no trace of blood and no excess of mucus, A 
few had been diagnosed as gastne or duodenal ulcer, and one man 
had even been subjected to a gastro-enterostomy, which naturally 
had led to aggravation of his vomitmg Several men were pen- 
sioners who had been mvahded from the service on account of 
“ gastntis,” but no improvement had followed their return to civil 
life Without exception they all recovered rapidly with psycho- 
therapy and were able at once to take a full diet and lead a life of 
normal activity, m spite of havmg been on a stnet and often purely 
flmd diet for many months In some cases they had been kept m 
bed durmg the entire penod 

When persistent vomitmg without other abdommal symptoms 
persists after gassmg, a diagnosis of hystena can be made without 
further mvestigation This was fortunate, as we had no facihties 
at Seale Hayne Hospital for either x-ray exammations or test-meals 

A few of our cases of hystencal vomitmg m soldiers followed 
vormtmg which had developed as a symptom of an acute infection, 
such as trench fever and dysentery A few also were the sequel of 
emotional vomitmg Thus a soldier was detailed to bury some 
decomposed German corpses The work was of such a revoltmg 
character that he was violently sick, and the vomitmg contmued 
for several months until the ongm and nature of his symptoms 
were explamed to him and he was taught to control the habit 
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In Pebruaiy 1941 1 taw a highly Btnmg young Frenoh-Canadian 
■oldier who had for wrwal weeks been vorortmg after every meal 
or feed even when on a pore diet The vomitmg which was 
not wMwvnn tWI TTith any pain or diaoomfort was the immediate 
sequel of the acute gastno imtaUon caused by accadentally swallow 
ing some petrol from a bottle which he thought contamed water 
Treatment m tiie manner described below resulted in the unmediata 
cessation of vomiting, and he waa discharged to doty on a full 
diet at the eod of a fortm^t. 

In onr eaiLeet cases we occasionally need the stomach tube aa a 
means of suggestion, but we soon dispensed with this and confined 
ourselves to treatment by explanation and permasion. It is best 
to be alone m the room with the patient after havmg exanunad him 
and come to the oonclusion that he has no organio disease The 
cause of hie vomtUng le ex^damed m language suited to his mtelh 
genoe He is made to understand that although at the onset it 
was the natural result of imtation by gas or the result of an emotion, 
the ptOTiaiy oaose ts no kmger present, and the persistence of the 
vomiting is due to the fact that he has become convmoed that he is 
■ufffTOig from some disease of the stomach which causes vomitmg, 
and oonsequently he eontinues to vomit although this is no longer 
neoessary It is explained to him that his stomach u perfectly 
healthy and if It is given sufficient to digest m the form of ordinary 
food instead of nothing but slops, it will do it perfectly well so long 
ss the patient himiwlf u confident that the eaqAanation is correct. 
He IB not left until he is convmoed of the truth of what he has 
been told and has been successful m retaming an ordinary foil meaL 
After this he is given a full diet, and a httle encouragement on 
two or three subsequent oocaaions is all that is neoessary to oon 
■ohdatc the cure. 


The rnost unportant part of the treatment is ita rapidity and the 
avoidance of any acoeaeones such aa isolation, diet or drugs. But 
It a essential for suocees that the phyucun should be confident of his 
diagnosis and that the patient should hare confide oce in his physician. 


Paeudo Flatulence i Hysterical Spasm of Diaphragm 
Colonel T Q Moorhead observed a number of patienta in Egypt, 
in whom severe abdommal distension developed from four to eight 
months after apparent recovery from dyefentery which had in 
meet cases developed m GaHipdh, They complained of a feeling 
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swallowed. The imtation of tlie stomach produced a varying 
degree of inflammatory reaction, which gave rise to vomiting by a 
protective reflex, the object of which was to remove the irntant 
from the stomach Post-mortem exammation m fatal cases showed 
the presence of acute gastntis, the existence of which was also 
demonstrated by the presence of abundant mucus with traces of 
blood in the matenal vomited dunng the first twenty-four hours 
In the large majority of cases vomiting ceased after two’ or three 
days or at the latest by the end of a week When vomitmg persisted 
for more than a fortnight after gassmg, it was no longer caused by 
irritation by the gas but was due to the hystencal perpetuation of 
the symptom Instead of caUmg for restriction of diet, lavage and 
drugs, it could now be rapidly cured by psychotherapy 

All of the numerous cases of hystencal vomitmg foUowmg gassing 
which came under our care had already been m other hospitals for 
many months, and the vomitmg had been diagnosed as due to 
gastntis, although it was the only symptom present and the vomited 
matenal contamed no trace of blood and no excess of mucus A 
few had been diagnosed as gastnc or duodenal ulcer, and one man 
had even been subjected to a gastro-enterostomy, which naturally 
had led to aggravation of his vomitmg Several men were pen- 
sioners who had been mvahded from the service on account of 
“ gastntis,” but no improvement had followed their return to civil 
hfe Without exception they all recovered rapidly with psycho- 
therapy and were able ’at once to take a full diet and lead a hfe of 
normal activity, m spite of havmg been on a strict and often purely 
flmd diet for many months In some cases they had been kept m 
bed dunng the entire penod 

When persistent vomitmg without other abdommal symptoms 
persists after gassmg, a diagnosis of hystena can be made without 
further mvestigation This was fortunate, as we had no facdities 
at Seale Hayne Hospital for either x-ray e xamin ations or test-meals 

A few of our cases of hystencal vomitmg m soldiers followed 
vomitmg which had developed as a symptom of an acute infectioii, 
such as trench fever and dysentery. A few also were the sequel of 
emotional vomitmg Thus a soldier was detailed to bury some 
decomposed German corpses The work was of such a revoltmg 
character that he was violently sick, and the vomiting contmued 
for several months imtil the ongm and nature of his symptoms 
were explamed to him and he was taught to control the habit 
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bnirtfl 18 msnfficwnt tod n frequently filthy, and in ipita of the fact 
that UtnMi m Bntuh camps are generally ireU looted after and 
rfitan, they are often ao exposed to the weather that the eoldiai 
opens hi8 bowel* as rarely ea possible when it is cold or lamy The 
Utanea m a large hoapital In m November and December 

1915 were entirely unprotected from the weather with the reanlt 
that the seats were generally soaked with ram and occasionally 
coveted with an inch or more of snow Ho wonder that the ofBceis, 
ordeihes and patients who were often compelled to open their 
bowok with abnormal freqocncy as a lesnlt of dysentery tried to 
avoid opening tiiem at all 

The deiire to defecate, volontarBy snppieaed in this way for 
many days, gradually becomes lets frequently felt, and finally it 
may ahnoet completely disappear The dywjieaia thus prodaced 
oonld m the early stages be overcome by a simple eftort of wiQ 
but a man often fails to realise how easily he oonld open his bowels 
m spite of feelmg no deaire to do so, and preanmes that it is useless 
to make the attempt. He therefore takes a strong apenemt pill 
whenever the eonditaons are not too mucomfortable, especially if 
he 18 beginning to feel some of the local or general ill-efiecU of the 
retention of fiooes m the rect u m. This leads to such violent pens- 
talfis that the flmd freces in the proximal part of the colon are 
nahed mto the rectum from which they are discharged, together 
with the hard frsoee which have acoum^ted m it. 

By the time they return to nonnai conditions of hfe many men 
have become so accnrtomed to them penodio pills that th^ costmoe 
to me them and never make an effort to defrecate without them 
aid. This habit is often confirmed when a man b taken mto 
hospital for a wound or disease as be can ahuMt mvanably obtain 
s pin for the asking and is very rarely taught how to get weD 
wrthoirt aitjficiaJ aixi The Seale Hayne Hospital was, I behove, 
ahnoet the only military bo^tal m the country dunng the last 
war where the nurses were not allowed to give piUi rmlw they 
had been ordered by the medical officei*, wh^ the mcdKsI officers 
ordered aperients only m most exceptional cases, and where piUs 
and salts could not ^ bought at the p*Ti t iMi n 

The final condition is thus often one of hystencal dysohezia, as 
it is oamed by auto-suggesfron, the petient having convmoed himself 
that he «5annot open his bowels without apenants. It is often 
•ffiP^vated by the hetero-suggestion prodoeed by bemg given 
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of abdominal distension witb dyspepsia and dyspnoea The bowels 
were regular Nothmg abnormal was found on exammation except 
enormous abdommal distension, which was sometimes so great that 
ascites was simulated, and in two cases an attempt had been made 
to tap the abdomen before Moorhead saw the patients I saw a 
similar condition m a man mvahded from Salonica with gastntis 
and diarrhoea , his abdomen was the size of a seven-months’ preg- 
nancy X-ray exammation showed that the abdommal protrusion 
was not the result of distension, but of spasm of the diaphragm. 
Smce that tune I have seen many cases m civil hfe and two m 
soldiers m the present war Several of the civihans had undergone 
exploratory laparotomy, sometimes more than once, for what was 
supposed to be mtestmal obstruction, m spite of the disappearance 
of the distension under the anmsthetic 

In some cases the condition appears to be a primary psycho- 
neurosis. In others it is a comphcation of some organic disorder, 
such as a gastnc ulcer or cohtis, and it may follow a blow on the 
abdomen The spasm may be contmuous and last for weeks or 
months More frequently it occurs m attacks , the distension then 
disappears as suddenly as it comes without eructation or passage 
of flatus. The condition is easily recognised by the sharp drawing 
m of the lower nbs which results flrom the puU of the contracted 
diaphragm This is m st rikin g contrast with the expansion of the 
lower part of the thorax, which is present when the abdomen is dis- 
tended witb flmd or dilated mtestmes X-ray exammation shows 
that there is no excess of gas m the stomach or mtestmes, and that 
the diaphragm is very low and its movements are shallow The 
condition can generally be qmckly cured by vigorous mampulation 
of the abdomen and teachmg the patient control of his diaphrag- 
matic movements, but sometimes it is very resistant to treatment 

Constipation in Soldiers 

The conditions of active service may lead to the voluntary 
suppression of defsecation, with the result that dyschezia is extremely 
common In the fightmg Ime the irregular hours for sleep and 
meals, the difficulty of gettmg to a latrme without exposmg one’s 
self to danger, together with the insufficient shelter from the weather 
and frequent msamtary surroundings of the latrme itself make 
regular defsecation almost impossible Behmd the hues conditions 
are often very httle better. The lavatory accommodation m most 



CHAPTER XVII 
EFFORT SYNDROME 

Rm.mrnt B HlABT AotiOS Of THB HlABT 

The effort lyndrome u a condition m which the eymptoma 
and MgTin prodneed in healthy people by exceesive exercise ate 
rflTi%^ forth by an effort which shonld normally give nse 
to DO xmpletaant gymptotna and In which no physical Eigns of 
organic are present. The smaller the effort re^pured to 

prince these symptomi signs the more severe n the disorder 
The effort Byndrome ocenrs most frequently among Boldieie it is 
taro m the Force and very rare m the Navy It has been a mnoh 
lea important problem m the present war than m 1914-18 It 
devdops dnnng the period of training bnt more often dimng active 
service The symptoma differ in no way from those which may 
o o cuJ among civilians bnt their relative frequency led to the use 
of the twm soldier’s heart ' to deeoribe the vanons functional 
r»s.rdtan disorders specially common among Boldiers. In the last 
war the condition was Imown as DA.H. or disordered action of 
the heart to distingaiah it from VJ) H. or valvular disease of the 
heart. As it ts most undesirable that petaents Bhorild have their 
attention drawn to their heart, the term effort syndrome,” sng 
gested by Lewis m 1917 has now been officially adopted- The 
effect of active eemoe on the heart was first mveetigated dnnng 
the ATTiwrHT^n (Svil "War by Haithome (IBM) and da Costa (1871) 
and the last and the present war have given opport on itiee for 
much res ea rch on the Bubjeot. 

The importance of the effort syndrome m the last war can be 
gathered from the fact that 2,503 out of S3 919 or 7*4 per cent, of 
the Boldien and Ballots mvalided from the services from the begm 
nmg of the war up to May Slit 1916 were dischaigod on account 
of heart disease and by May 1918 the number had risen to 
36 669 The problem of mvahding on account of soldier’s 
heart became suoh a serums one that the War Office and 
Reaearch Council arranged for the segregation of heart oases 
at the Hampstead Hospital under Thomas Lewis later the work 
was ttansfetred to Cokhoeter and finally centres were established 
199 
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aperients, and it can almost mvariably be removed by tbe psycbo- 
therapy mvolved m explaming to tbe patient tbe nature of bis 
supposed constipation, probibitmg tbe use of aperients, and re- 
estabbsbing tbe conditioned reflex upon wbicb normal defaecation 
depends by insisting that an attempt should be made at tbe proper 
time and imder proper conditions, even in tbe absence of any “ call 
to defalcate ” In some cases it is necessary to empty tbe rectum 
by a plain water enema as a preliminary to efi’ective psycbotberapy, 
as tbe accumulation of fasces may be so large that it is difficult for 
tbe dilated rectum to empty itself by means of a simple effort 
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(ii) Feeiie ieviopmaxt muZUng from tedentary oecajaiioH — Out 
of 5^ patientB Buffering from effort lyndrome Lewis fomid that SOC 
or 67 per cent were reormted fixnn sedentary or li^t ocoupataons. 
Borne of thtmi h*d gtven up heavier work on aoarant of Burukr 
but l«B severe symptoms which disappeared when they lived a 
le« strenuous life and took comparatively little exercise But 
apart from these individuals, who were apparently affected with the 
condition before they joined the Army men who have folbwed a 
eedentary occupation are much more likely to break down during 
tramTTig tlian thoee who have provioosly dona heavy work, unleae 
special care is taken m the early days of trammg, as their hearts are 
Im developed and have lea r e s er ve power 
(bd) OoTxyenttal or acquirtd oryantc dttetue. — Of the few man with 
definite evidence of oongemtal or acquired organic heart disease, 
who eecape the vigilance of the xecmitmg medical offioer the 
majority break down during training and are mvahded from the 
service. But if the myocardium a unaffected, valvular disease 
may be so &r oompeosated that the strennouB He of a sateber on 
active service u poafbla. Several cases were observed, m which 
Boldiea osmed out then duties aatnfactotfly at the firont for many 
months, and a valvular lesKin was discovered aoeidaiitally onty on 
aduusnon to hospital for a wound or other cause There is, however 
no doubt that a man with valvular disease of the heart has leea 
les ei ye power than a man with a normal heart, bthI any infection 
which he oontrsets is paiticulstly Hlmiy to affect his heart, e6 that 
he develops symptoms when he tnea to reeame his fanner dutiea, 
and there is the farther nsk that be may develop eubeoute bacterial 
endocarditis. 'Whenever old valvular diseaae is acmdentally dis- 
covered m a Biok or wounded man he should be rediseified for home 
semce, tiiou^ there b no reason why be should be invalided torn 
the anny if he baa had no symptoms of oardiao msu&cnenoy A 
history of iheumatum or diorea m ohDdhood is often obtained m 
oases of effort syndrome m which there is no endenoe of valvular 
dnease it b clear that the myocaidmm must have been weakened, 
and this naturally predaposoa to the development of raWtum 
symptoms under the strain of active service. 

Oid heart strum,— In many cases the patient admits that 
he has had mmilar but generally leea eevere symptoms m the 
past after taking unwonted eiwciie. OffloeiB not mfcequently 
say that they suffered from somewhat mm Hut Bymptomi when 
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for heart cases in each, home command At the same tune it 
became recognised in France that many cases were bemg sent to 
England with an erroneous diagnosis of valvular disease of the heart 
and still more with trivial cardiac symptoms. In 1916 all cases 
sent to one base diagnosed as V D H and D A H. were collected 
in a single centre under Colonel W. E Hume, and m 1917 similar 
centres were started at four other bases At these centres treat- 
ment of D A H was so successful that 60 per cent of cases were 
detained for duty m France, but far too many escaped diagnosis 
and reached England without havmg passed through any heart 
centre. In the present war it has been found necessary to establish 
no more than two such centres m England and one in Scotland 
The total admissions mto the largest of these was only about 700 
up to May 1941 (Wood) 

AEtiology. 

Effort syndrome is most commonly due to the effect of over- 
exertion, often associated with prolonged mental stram and m- 
sufficient sleep, on a heart and nervous system, which were already 
weak before the war, or which have become weakened on active 
service as a result of some form of toxaemia Although physical 
stram, anxiety and toxeerma generally act together, m many cases 
the first or the last can be definitely excluded, but a psychological 
factor IS always present and is sometimes alone responsible for the 
development of the syndrome 

(a) FeEBLK CIKCrOLATION, OONGEOTTAI. OR ACQUIRED BEFORE THE 
WAR ' (i) Congenital cardiac insufficiency — A. man may be bom 
with a circulation which is sufficient for ordinary purposes, but 
which has a deficient amount of reserve power for mcreased stram 
In such cases the peripheral circulation has generally been feeble 
from early childhood, as shown by the cold, damp, blue extremities, 
small pulse and distended veins. The chest is often narrow and 
badly developed, and the heart is small The circulation is unable 
to cope with strenuous efforts, and the pulse becomes rapid on shght 
exertion. Individuals of this kmd, havmg learnt their lumtations, 
generally adopt a sedentary occupation m civd hfe and do not 
indulge m out-of-door sports They are very hable to break down 
durmg nuhtary training, but if sufficient care is taken, they may 
become efficient soldiers, though they remam abnormally hable to 
develop the efiort syndrome under the conditions of active service. 
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80 per cent greater ttan m tbe general population over the same 
period, and that tboee irlio onginoUf ebowed abnormal but mde- 
cmve signs m tbe lungs were three times more bable to develop the 
dneese than the remainder of the group A history of venereal 
disease is rare The improvement which foDowod the removal of 
septic teeth was sometnnea so mariccd that it is probable that they 
were responsible for poisoning the heart muscle When the effort 
syndrome is once present any intercuirent infection is very likely 
to aggravate the symptoms, 

(K) Ejeanv$ nruJang — I am convinced that the tonemia which 
results from excessive smokmg is often a ve r y important factor 
but It IS not an essential one, as many cases were obeerved m 
non-emokerfi and the ooudition waa aa common among Sikhs 
who do not smoke as among other Indian troops (Macgregor) 
Many soldiea, especially those under twenty years old, smoked 
much more than they did before they joined the Army and the 
custom of gmng cigarettes to convalescent soldiera whilst they are 
m hospital reoovenng from vanons infectioni J* lespouaible for 
much subeequent trouble, as the heart and nervous systom, already 
poisoned by the toxins prodooed by the mfeotion, are particular^ 
hable to be further damaged by the toxins inhaled wMlrt smoking 
Borne patients disoover for themselvee that their symptoms are 
aggravated by TnnlrhTg and spontaneously reduce their allowance 
of cigarettes 

Parkmeon and Koefod (1917) investigated the nnmediate effect of 
tmokmg five agarettea m forty mmutes on the circulation of forty 
sm o k ers, of whom thirty were suffering from effort syndrome aM 
ten were healthy ioldieta. The pulse-iate waa raised an average 
of nme beats dunng the smokmg m the former rJaim and six m the 
latter and the blood p re ssur e was raised by 5 to 10 mm Hg m 
both no irregularity was produced, and xeepiration waa unaffected- 
Two petienta complained of ptecordial pam. The pulse-rate was 
more affected by exorcise after amokmg than before m the patiento, 
but not m the controls, and h«lf of the former but only two of the 
latter were more breathleai Padanson aiai Koefod concluded 
that excessive smoking often increases the breathleesne* and pre- 
oorditl pam m the effort syndrome. 

(iii) dlcoAoL—Tho statistioB ooDeoted by Lewis revealed the 
un e xpe cted fact that B3 per cent of 4W patients suffering from 
effort syndrome were abstameii, and that thoeo who are abstainers 
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fifteen or sixteen years old after too strenuous indulgence in 
long-distance or cross-country running This has often been 
regarded as “ heart strain,” but careful inquiry generally shows 
that the heart was probably abeady m a weakened condition owing 
to some shght infection which immediately preceded the supposed 
stram or which was actually present at the time Allbutt long ago 
pointed out that so-called heart strain is almost always due to the 
effect of stress upon hearts abeady enfeebled by infections 
(b) Intoxication (i) Toxcemm from infections — The toxsemia 
IS most frequently bactenal m ongm, the symptoms datmg bom 
some precedmg infective disease This is sometimes a defimtely 
recogmsed infection Some cases have followed rheumatic fever, 
apart from the 12 per cent (compared with 6 per cent m shghtly 
wounded controls) m which a history of rheumatism or chorea in 
childhood IS obtamed, but these should probably be regarded as 
examples of orgamc myocardial disease, although the symptoms may 
be mdistmguishable from those of the effort syndrome Dilatation 
of the heart and tachycardia may develop in the course of typhoid 
and paratyphoid fever Epidemic catarrhal jaundice was a 
common cause of effort syndrome at GaUipoh, though this comphca- 
tion 18 not observed after infective and spirochsetal hepatitis 
BaciUary and amoebic dysentery may be followed by cardiac weak- 
ness, but less frequently than the non-specific mtestmal disorders 
associated with diarrhoea and httle or no nse of temperature, m 
which the nature of the infection is obscure A history of recent 
malana, diphtheria, recurrent tonsilhtis, pneumoma or bronchitis, 
and occasionally of measles or scarlet fever may be obtamed 
Trench fever was probably the most co mm on infection to be fol- 
lowed by effort syndrome m the last war It frequently escaped 
recogmtion, bemg labelled as P U 0 or as influenza, which was 
rare m the Army until the pandemic at the end of 1918 In some 
cases the infection is not sufficiently severe to cause the soldier 
to report sick, and keen men often contmue at duty m spite of 
havmg a febrile illness, which ought to be treated by complete rest 
Residual sepsis from wounds was a further cause of myocardial 
poisonmg m many cases According to Wed (1916), latent tuber- 
culosis, whether of recent ongm or of long standing, was a common 
cause of cardiac symptoms m French solders The mvestigations 
of Grant (1926) on the after-history of men suffenng from the effort 
syndrome showed that the mcidence of pulmonary tuberculosis was 
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effect*, tre mffictent to caose neirmia exliAustion and caidiao 
weaknen. 

((i)THEN*BVOUfFAcroa. Prom mvestigationB earned out at tte 
MQitary Heart Hospital, Oolclierter Opponhmmer end BothwHld 
(1918) found a lamflj hirtory of ueanoecs m 66 per cant, of case* 
compared with tte 78 per cent, found by Wolfwhn among soldieta 
Trffenng from Trar neuroBee and 88 per cant, among wounded. 
Althou^ ttere wa* no famity hirtoiy of insanity or epdepty m any 
of tbo wounded, this was preaant in 23 and 16 per cent, respectivaly 
among the caaea of effort lyndfome. The pereantage witb a personal 
history of neuroses was 61 contraatod with 70 among cases of war 
neuxoees wtwI X2 wmfvng the wounded, and of those with a posifrve 
frinily and personal history there were 48 per cfent, among the effort 
syndrome ud only 6 per cent, among the controlB. Of thoee with a 
family or paitanal history only 4 out of 46 did any full mUitaiy 
•emoe in contrast with S3 out of 39 with a good history Among 
the fotmer the breakdown generally occurred without any obvious 
reason, but among the Utter it foBowed some mfeotiOQt gassmg, 
exposure to a shell expkeaoa. or prolonged service in 20 out of 46 
cases, fonner group generally suffered from preccudial pain, 
whereas the Utter had marked fatigue symptoms but rarely much 
pain. 

Effort syndrome u often nothing more than a manifestation of an 
amoety neuroaia. But it is especiaUy likely to occur when anxiety 
ts aMoouted with toxwma a^ physical fatigos. The Utter give 
use to flhg^t orouUtoiy disturbaoces, vhioh would often be m 
snffif a en t to produce any subjective eymptoms in the absence of the 
anxiety state. The nervous condition of the patient leads to the 
unoonadoua exaggeration of his symptoma, which in tune become 
a farther canse of anxiety as they le^ to the fear of seiioua heart 
daeaia. It is exceptional for the effort ^ndiome to be a pure 
neurosis, thon^ h appeared to be so m the following three case*. 

A prenouilv beslthy soldier was blown up by a shell in ‘November 
1914. He du not krse conscioasoesa hut lui heart at once began to 
palpitate and tut breath became rapid aul Ubour^ He had never 
before suffered from sifnilar symptoma. Hm pulse continued to be 
rapid and the taidiae impoUe was very foraW. The kart exfrto- 
ment or exfittiou caused ^pitatum, tremor of the evdidi and to a 
leas extent of ths hands and flcahhig of the face. No unprOTeineot 
occurred eren after he was mvalidsd from the Army mSlay 1916 
I first saw hnn m Angurt 1916 Under hypnosis hU heart becama 
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or dnnk very little do considerably worse than those who drink 
more heavily He suggested that this is due in part to the greater 
frequency of abstmence among men followmg sedentary occupations 
than among the stronger men who hve a more active hfe 

(iv) Cordite poisoning — In the South African "War many soldiers 
purposely produced cardiac symptoms by eating cordite. With the 
exception of a few cases observed in 1914, this was a very rare 
occurrence in the last war, and it has not been recordedinthe present 
war 

(v) Gas poisoning — Cardiac symptoms frequently followed 
exposure to chlonne and phosgene gas and less frequently mustard 
gas in the war of 1914-18 (p 497) 

(vi) Endocrine type — In a small proportion of cases there is 
evidence of functional over-activity of the thyroid and supra- 
renal glands foUowmg prolonged nerve stram (vide p 143) Hyper- 
thyroidism due to orgamc hyperplasia of the thyroid may give 
nse to circulatory symptoms, but it is very rare m soldiers, and the 
clmical picture is qmte different from that of effort syndrome 
Cases have been reported of men takmg thyroid pihs m order to 
escape service, but this form of doping does not appear to have been 
practised after enhstmg 

(c) Over-exertion Over-exertion is a relative term A well- 
tramed man can do work, which would be impossible m the. early 
stages of his tra inin g and would again be impossible if his heart 
and nervous system become damaged by the toxins produced by 
an infection or excessive smokmg Effort syndrome m the recrmt, 
which was at one time ascnbed to restnction of the thoracic 
movement by the accoutrements and at a later date to a badly 
devised form of dnH, but contmued to occur with undimimshed 
frequency after the accoutrements and drill had been altered, is 
to a large extent a result of attemptmg to tram too rapidly. It is 
as common in the big guardsman who has outgrown Ins strength 
as m the under-developed and under-fed recrmt from the slums. 
Skilful and graduated trammg would prevent its development m 
peace tune as m war. 

The tramed soldier probably never develops cardiac symptoms 
as a result of over-exertion whilst on active service unless a toxic 
factor 18 also present But with the nervous system and heart 
enfeebled by toxseima, the physical fatigue and mental stram 
associated with active service, which hitherto produced no dl- 
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timed mtuH. But fortunately te retlimined Imnflelf, Tiie j^pitationa 

the Bwcfttmg the trembUng however recurred i^menever he 
wm* wrth an officer eepecijJlj that officer Thi» wie nottced and he 
■wM aAed what wm the matter Not couaidenng it tactful to reply 
Bemuse I want to baah you Sir he aatd he juft felt bad and trembly 
He wM tent to the M-0 an officer m whoee company the aymptoma 
penuted. He was put m a ehote hocpital m Afnca, A phynoan 
there demooitrated bnn before five ctudenta as a case of Graves a 
diaeaae aaymg that he would never be well until he had hia thyroid 
out Tha gave the marme food for thought He was obviouily really 
pV He began to aulTei from cholcy feelteg pain round the heart and 
thought perhaps he had heart trouble too Fortunately no surgeon 
could be penuaded to attack his throat and during the next four 
montba he gravitated slowly through many hospitals, to England, 

His mental state when 1 aaw hrm could be summarised as one of 
pent up fury An opportunity to tell hu story general appeasement 
and release of some ha anger helped him greatly It was at first 
difficult to persuade hi m that ha waa not really lU but demonstration 
as a case not aufienng from Qravea s disease or heart disease m front 
of fifteen students, finally persuaded him of his healthmeas. There 
were many other difficulties about which he needed help but simple 
psyobotberap y ou the above lines enabled him to retuoi to duty 
wrthm three weeks with his aggressKm directed to more useful channels, 
and unlucky would be the Qennan foe who should cross his mte path," 

Prolonged nerve stnda may givu rue to mrculatory symptoms 
through the intermediation of the dactlese glands, as dMcrlbed m 
Chapter XIV (p 143) 

Symptoma 

The onset of symptoms often dates from some febrile attack, the 
patient having retomed to duty before he felt completely fit. In 
many cases actual cardiac symptoms are preceded, often for some 
weeks, by nervous symptoma, which are the result of mental stram 
aswxiated whh toiwnia and fatigue. Fhyaioal and mental eihana- 
tion occur very readily and headache lassitude imtability in 
•omnia and tremor of the band* tie oommcm. The patient feels 
unfit even when at rest, and he it often greatly depreswd about hia 
heahh. Excessive iweatmg, espemaliy of the palms of the banda 
and soles of the feet is a frequent symptom Salivation may also 
occur 

The respiratory rate at rest is about double the normal and the 
depth iB considerably reduced Ability to hold the breath a much 
d tmmi i h ed A moderate amount of exercise which would fonnerfy 
have produced no in-effeot, gtvw me to shortneet of breath 



206 


MEDICAL DISEASES OF WAE 


rapidly more quieb, until after five mmutes it appeared to be perfectly 
normal Repeated suggestion under hypnosis and graduated exercises 
resulted m rapid recovery 

A soldier complained of severe paroxysmal attacks of tachycardia, 
especially at night On cross-examination he admitted that they 'were 
invariably caused by a dream or the sudden recollection when awake 
of the horror ho had experienced a year and a half before, when he 
had found the dead body of a man m his bJlet 

A man, aged 24, came before a mibtary recruitmg board m April 
1940 He had never suffered from dyspnoea or distress on exertion 
and was able to do the heavy work of a gardener without difficulty 
He had played football until he was 22, when he gave it up for want 
of time On exammation he was found to have fairly frequent extra- 
systoles, but his heart was of normal size and there were no murmurs 
Because of the extra-systoles he was certified as being unfit for nuhtary 
service As a military recruitmg board is compelled by the regulations 
to tell a man why he is rejected, he was given a note statmg that he 
had “ disordered action of the heart ” The same mght his sleep was 
disturbed by palpitation, and the followmg day he felt short of breath 
and experienced discomfort over his heart so that he was unable to 
work, although he had never before experienced any of these symptoms 
and had been qmte unaware of his cardiac irregularity His condition 
did not improve, and from the day of his medical board until his 
admission mto hospital eight months later he did not do a stroke of 
work, although by that tune the extra-systoles had disappeared 

The followmg admirable descnption of a purely psychogemc case 
was written by Febx Browne (1941), who very properly cnticises 
the appbcation of the term effort syndrome to an iatrogenic — doctor- 
produced — disorder of this kmd 

“ The Manne who was Angry I was called to see a 24-year-old 
marme, a burly well-built fellow, complainmg of tremor, palpitations, 
pam over his heart and excessive sweating Instead of diagnosing 
effort syndrome, however, I had taken a history which led to a rather 
different conclusion Healthy and somewhat hot-tempered, he had 
carried out his duty on board his ship m the Indian Ocean until 5 months 
previously He had lent £4 to a mate who had failed to return it 
A fight resulted He was brought before the captam who said that 
not only had he disturbed the ship with brawlmg but had also broken 
regulations by lending money Disciplme must be preserved, he 
would therefore forfeit the money and do ten days 0 B The marme 
did his pumshment, but with black rage m his heart On endmg it 
he went on parade The officer inspectmg stopped opposite him and 
said, “ Look at this siUy fellow What do you mean by commg on 
parade with long hair like a girl ? ” The marme trembled, his heart 
raced, he sweated from every pore m his body, he grasped his rifle, he 
raised it a httle from the ground to bash the officer for such an lU- 
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timed miult Bat fortunately he rerttmined himself The^pitttkmi 
and the nreuting and the trembling however recurred whenever he 
wu with an offi«r eipecially that officer This was noticed and he 
wu tiked what was the matter Not considermp it tactful to reply 
“ Because I want to bash you Srr he aaid he just felt bad and trembly 
He wu tent to the MO an officer in whoae company the symptoms 
penttted. He was put m a ahore hospital m Afnca A physician 
there demonstrated him before five students as a case of Graves s 
dneue, saying that he would neNTr be well nntO he had his thyroid 
out. Thu gave the marme food for thought He was olmously really 
QL He be^an to suffer from choky feelmg pom round the heart and 
thought perhaps be had heart trouble too Fortunately no surgeon 
couVi be penned to attack hti throat and during the next four 
Dwnths he gravitated slowly through many hospitals to England, 

“ HI) mental state when I saw him could be summarised as one of 
pent-up foiy An opportunity to tell ha story general appeasement 
and release of some of his anger helped him greatly It was at first 
•idBeih to permade him that he waa not really iU but demonstration 
M a case not suffering from Graves a disease or heart disease in front 
of fifteen students, finsDy perroaded him of his healthiness. There 
many other difficulUee about which ho needed help bnt simple 
above Imes enabled him to return to duty 
three weeks with ha oggresaion directed to more useful channels 
aaa tmlacky would be the German foe who should cross his irate path " 

Prdonged nerve strain may give nso to ctrculatory symptoms 
the mtermediation of the ductless glands as described m 
Chapter XIV (p 143) 


Symptoms 

onset of symptoms often dates firom some febrilo attack, the 
P*“*nt having retornod to doty before ho felt completely fit. In 
w*^ wirdi a o symptoms are preceded, often for some 

oy nervous symptoma, which are the result of mental strain 
with toiKma and fatigue. Physical and mental exhaus- 
Very readily and headaoho, lassitude imtebility m 
md tremor of the hands’ are oommem. The patient feels 
j^^®^^when at reat, and he is often greatly deproseod about his 
and soW^^***^ sweating, espeoally of the palms of the hands 
of the feet is a frequent symptom Salivation may also 


respirttory rate at rest is about double the normal and the 
reduced. Alnlity to hold the bereath is much 
have ^ nioderate amount of oierciae which would formerly 

P^wxd no m-effect gives nso to shortness of breath and 
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exhaustion, which may be accompanied by giddmess and faintness 
Giddmess may also occur on suddenly standmg up In some 
cases it IS associated with a fall in blood pressure, which is greater 
than occurs normally under the same conditions The patient 
may actually famt after a fright or without obvious cause the 
pulse becomes imperceptible, the heart beatmg at a rate of about 
60 , when it can be felt agam the systohc blood pressure is found 
to be as low as 60 mm , the rate and pressure rismg slowly to normal 
m the next half-hour As Lewis pomts out, the slow pulse and 
low blood pressure suggest that the attaeks are vagal m ongm 

More violent exertion causes dyspnoea and palpitation, which 
may last for some hours In severer cases the patient gets out of 
breath after gentle exercise, and palpitation may be troublesome 
even when he is at rest, especially on first gettmg mto bed at mght 
The breathlessness manifests itself m a greatly accelerated respur- 
atory rate, exertion which would hardly produce any effect m 
normal mdividuals mcreasmg the rate to 40, 60, 60 or even 70 a 
mmute, and ten minutes or more may elapse before the rate returns 
to normal All the accessory muscles of respiration come mto 
action, and the reahty of the distress is shown by the anxious 
expression of the patient The vasomotor centre is frequently 
affected, so that the hands and feet are always cold At one tune 
the fingers are shrivelled, white or blue, and numb , at another, 
they are swollen, red and tmghng The white mark caused by 
pressure on the skm of the hand takes an abnormally long tune to 
recover its colour 

Occasionally shght swellmg of the ankles is present, but oedema 
IS never a promment symptom Discomfort, which may amount 
to severe pam, is generally felt m the left inframammary region, 
not only on exertion, but also when at rest It is often a cause of 
mtense worry to the patient, who thinks his heart must be seriously 
diseased Hir anxiety tends to aggravate his pam The pam was 
said to be frequently associated with tenderness of the chest wall , 
the area round the apex might be also mvolved or it might extend 
over the greater part of the left side of the chest Observations on 
newly admitted cases, however, convmced me that the tenderness 
was generally, if not always, a result of suggestion by the observer , 
it was never mentioned by the patient himself, who was unaware 
of its existence until he was exammed 

In some cases, eqiecially when the condition is m part due to 
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furfAMve imokmg, there a peiaatent tachycardia. In pnmaidy 
coTous cases there may be paroxysmal or perautent tachycardia. 
More frequently the pxdse la norr^ or onlr slightly mcreased m 
rate arhDst rest in g but the least exertion or excitement tmdnly 
accelerates it, ^nl^ aeveral mmutes elapse before it returns to normal. 
Sttmg up m bed or standing may change a poise of 70 to one of 
100 Leins has pointed out that if a patient with effort syndrome 
and a normal individual do enough work to produce the same 
degree of dyipuoea, the former of course doing much less than the 
latter the pulse rate and blood pressure nse on on avemge to the 
aiine height m both. The blood pressure is normal or only slightly 
raised when at rest except m the endoenno tvpe which is con- 
stantly accompamed by hypertension. The pressure however is 
frequently high if the patient la examined when up. owing to the 
*^^ggcrated response to eiercue and eiatement The mfluence of 
arnotKm was seen m a patient I examined with Captam G H. 
Hunt His Wood pressure for some weeks had constantly been 
about 160 nuDL Hg and pulse rate about 80 On each of two 
owaiKma on which he waa hypnotised the pressure rapidly fell to 
116 mm. and the rate to 68 both gradually n»e to their original 
Jcrel after he woke up though bo was atfll lying qmetly m bed. 
He was of a nervous temperament, but was not frightened or 
6mted on the numeroua occasions when his blood pressure had 
measured. In another apparently fimdar case there was no 
M of blood pressure, thou gh the patient was as deeply hypnotised. 

By measurement of the durfAni-^ of the TnnTrmTiTn apex beat from 
the uaddle Gua and by percusaioa it was uerver possible to demon 
*frate any change m the size of the heart (Hume) Orthodiagraphio 
™^**mciuenti by Meakins and Qonson (1918) confirmed the views 
meet ch mor s n s that there was no enlargement of the heart either 
a rest or unmodiatoly after exertion, end Wood (1942) found no 
~argement of the heart m any of the 600 cases of effort syndrome 
, screened. In at least one la^ group of base hospitals, 
the medical officers were directed to pay great attention 
mcreased duhioes to percuMion to the nght of the stenram, 
“^®*^>®h«ved to be characteristic of the heart m patients 
from trench fever Many mpm irere kept m bed on 
of this for long penoda and w er e erontnally sent to England 
of Dj ^ . TT . By this time the idea of senous heart disease 
•o mgtamed in their minds that recovery auffioently complete 
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for a return to full duty was almost impossible Many months of 
hospitabsation were generally followed by invahdmg from the 
service, after which they contmued for long penods to complam of 
anxiety symptoms 

A systohc murmur is frequently heard at the apex and m the ' 
pulmonary area , the latter is sometimes vfery loud and widely 
propagated The presence of these murmurs often led to the 
diagnosis of valvular disease of the heart (V D H ), which had a 
very unfortunate effect on the min d of the patient. Out of 1,000 
cases of cardiac disorders seen by Hume at a convalescent camp m 
France 169 were sent m as cases of V D H,, but m only 66 of them 
did this diagnosis prove to be correct The murmurs are always 
systohc, and are generally much louder m the recumbent than m 
the erect position , m some cases they disappear completely on 
standing They vary more with deep respiration, are dmnwshed 
to a greater extent by pressure of the stethoscope, and are more 
exaggerated by emotions and after exertion than murmurs caused 
by valvular disease The researches of Lewis and his colleagues at 
Hampstead showed that the importance of munnurs had been very 
much exaggerated m the past Among 462 men suffenng from effort 
syndrome 196, or 42 per cent , had systohc murmurs Of the 
latter 49 per cent improved sufficiently to be discharged from hospital 
to some sort of duty, the proportion bemg only 42 per cent among 
those with no murmurs Lewis concludes that “ the presence or 
absence of systohc murmurs is of no value m estimatmg the soldier s 
capacity for work, irrespective of the character, conduction, or 
pomt of ma xim um audibihty of the murmur ” However true this 
may be for men who have been admitted to hospital suffenng 
from the effort syndrome, it would be a mistake to extend it to 
soldiers in general or as a gmde m the exammation of recrmts, as 
it 18 doubtful whether 1 per cent, of healthy soldiers have a murmur, 
whereas one is present m over 40 per cent of men suffermg from 
effort syndrome There can be httle doubt that a man with a 
“ functional murmur,” even if he is at the moment suffermg from 
no symptoms of any kmd, is much more hkely to develop effort 
syndrome whilst training or under the stress and stram of active 
service than a man without a murmur 

The electrocardiogram is normal m the effort syndrome and 
remains so after effort, as was first demonstrated by Parkinson m 
1916 ^ 
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DUgnotlt 

The fanckonal dieordea grouped together u effort Byndrome muet 
bo differentiated from the three orgenio oonditiona which may canae 
panitwft lymptoma in yonng men — subacute bacterial endooarditaa, 
rbrnritn '^Tular di»e^ a^ angma the first and eapeciany the 
bat of these are however very rare m aoldiei*. In fonctionAl 
disordeiB the temperatore is generally normal although there la often 
a history of an earlier pyrexial attack, and in some caaee the mfectian 
u eo rbmmn that a slight degree of pyiena contmues for many 
weeks, or recurrent short attaoka of a slight degree of fever occur 
In aubacute beotenal endocardita, on the other hand, the tempera* 
ture la mther constantly or mtannittontly raaei Whereas any 
murmurs which may be present m the effort syndrome are always 
systohe, and tend to become lees as tune goes on and the 

patient i condition nnprovea, diaatoho aa well as systoho murmurs 
are often present m infective endocarditis, new ones may develop 
owmg to OTganio changes occurring in the valvea they tend to vary 
m character from week to week and to become more and more 
markeiL Symptoms of mfiuotion in vanous organs may occur 
and the general oonditioii of the patient is more senoos. In ohrttnio 
valvolai disease there u almost always a history of true rheumatlo 
fever chorea or occasionally of acazlet fever Murmurs may be 
diastoho as well aa systoho they do not become fainter but may 
actually become louder as the patient s condition improves. More 
or leas hypertrophy is present, which vanes with the exact lesion, 
and the murmurs are as loud in the erect as m the recumbent 
poeibon the systolic epical murmur is traceable further mto the 
a xill a and often to the back, and pulmonary systoho muimuri are 
rare except m congenital heart disease In effort syndrome a feel 
mg of exhaustion often precedes the cardiac symptoms, whereas in 
chronic valvular dyspnesa is generally ^e find symptom 

and cedema is much more common. Angma is rare m young men, 
m whom it IS almost always due to ryphiha. Fam, which is generally 
tie only symptom, is substemal and not over or below the heart as 
m effort syndronie m which, moreover the oharactenstio radiation 
does not occur Grant s report on the after history of men suffemig 
from the effort syndrome shows that the pT e a o itce of even doubtful 
puhnouaiy signs should raise tie questiou of toberculoeis, whici 
cccld nowadays be definitely settled by radiological 
taon. 
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Prognosis. 

Men of feeble physique, who even in civil life have been unable 
to take much exercise without becoming dyapnceic and experiencing 
pam m the cardiac region, and have never been really fit from the 
tune they jomed the Army, are unlikely to improve sufficiently to 
make useful soldiers. With this exception the prognosis is good 
even m apparently severe cases, and very few men should be 
mvahded out of the Ajrmy for the effort syndrome. Complete 
recovery requires treatment for a penod varymg between a 
fortmght m the mildest cases and three to rune months m severe 
cases. 

The disposal of 1,000 men after treatment in a cardiac centre in 
Prance in 1917 was a follows (Hume) * 


Fit 

680 

Permanent base duty — 

Ordmary 

172 

Light 

U 

Temporary base duty 

86 

Hospital 

60 

England (unfit) 

6 

Unknown 

17 

Still m camp 

46 


Relapses were surpnsmgly rare only 3 per cent of the patients 
passed more than once through any heart centre 
The prognosis m patients who were sent to England and admitted 
to the special hospitals at Hampstead and Colchester was far less 
satisfactory This was due m part to the fact that most of the 
shghter cases recovered m France or in English hospitals before 
bemg transferred to the special cardiac hospital On reachmg the 
latter most patients had had symptoms for a considerable penod, 
and many had become thoroughly convinced that they were suffer- 
mg from mcurable cardiac disease In 1926 Grant published a 
report of the after-histones of 601 men followed from five to 
seven years after admission to Hhmpstead and Colchester Mihtary 
Heart Hospitals between 1916 and 1918 for effort syndrome Of 
these 16 3 per cent recovered completely, 17 8 per cent un- 
proved, 66 2 per cent remamed stationary and 3 2 per cent became 
worse , 8 7 per cent developed defimte disease, most firequently 
pulmonary tuberculosis, and 2 3 per cent died The number of 
deaths did not exceed that of the general population 
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Th® reBponse to graduated eieroiie ia the beat guide to both the 
immediate and ultnnate prognoeis. The pteaence or absence of a 
Bjatoho murmur is of no value as a guide. Grant (1926) found 
that only 6 out of 601 caiea developed cardiac disease m the folW 
mg five ycaa and that tbw ameU metdenoe of 1 per cent, was no 
greater among tbe 335 with cardiac physical signs than amon g the 
266 others. The occurrence and bng contmuanoe of tachycardia 
and dyspncaa after very alight exertion indicate that the case is 
•evere the immediate prognosis so bad that the man is unlikely 
to be of any further use m the Army althoo^ ultimate recov er y 
often occurs. The chance of complete recovery steadily dmunishee 
with increasing age. Grants mveatigations of GOl men followed 
for five yean after discharge from hoepital showed that the pro- 
portion restored to good h^th fell from 26 per cent, m the 17 to 
20 age gro u p to 2 per cent, between the ages of 41 and 60 while the 
percentage of those remaming stationary increased from 61 to 66 
The incidence of otganio disease and of deaths also increased with 
advmncmg years from 3 and 1 per cent, reepeotively m the youngest 
to 17 and 6 per cent in the oldest group 
ProphytflxU 

Feebly developed recruits, who have hitherto followed a sedentary 
occupation and have taken eomparatiTely httle exerose, should not 
be trained too rapidly Bldlfal bandiiog of reormta results m many 
men, who would otherwise soon complam of cardiac symptoms, 
becoming strong and capable of considerable end man ns. Boldiert 
sufienng from any febrile disorder or from the slightest oardiao 
disturbanoe should not be allowed to smoke until they have oom- 
pletely recov er ed — and then only m stnot moderation. Care should 
be taken not to allow convalesoents from infective disorden to get 
up too soon, but it is equally important tiu.t they ihould not be 
kept m bed too kmg. Convalescence should be followed by care- 
fully graduated physical tramtng under medical supervisKm till 
the men are fit for full duty It is of tbe utmost impartance that 
a d i ag nosi a of ihordd be made only vdien there la no poe- 

libifity of mistake about it. The old official diagnoau of T) -A TT. or 
dawrderod action of the heart ” has very wisely been abandoned, 
aa when the word heart has once been mentHmed it b ofbou 
diffimlt to eradicate the idea of heart disease from the anldHur g 
The fully established condition is now offioaTTv reoogniaod 
as tbe effort syndrome " which may however suggest to the 
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patient that he is incapable of making an effort For this reason 
I beheve that some such diagnosis as “ debihty ” or, for post- 
infective cases, ‘‘ convalescence ” is preferable These are perfectly 
correct, as there is no doubt that the functional capacity of other 
parts of the body as well as the heart is impaired 

Treatment 

The first essential m the treatment of the effort syndrome is to en- 
courage the patient and to convince him by explanatory conversa- 
tions smted to his mtelhgence that his heart is not really diseased 
and that he will completely recover his health The kmd of psycho- 
therapy he requires is descnbed m the chapter on the anxiety 
neuroses (p 149) 

In the acute stage rest m bed may be necessary, but this should 
never be prolonged Even if the pulse is still rapid, the patient 
should be allowed to get up after a short imtial penod, so long as his 
temperature is normal He should be given graduated exercises, 
which should always be ]U8t insufficient to cause exhaustion, dysp- 
noea or pam WaUang exercises first on the level and then on hills 
of mcreasmg steepness are of great value Major C H Benham 
organised graduated exercises of this sort for soldiers with functional 
cardiac disorders at a general hospital in Salomca m 1916 and the 
results were very satisfactory, and Colonel W E Hume later had 
a similar expenence on a much larger scale at a convalescent camp 
in France By the end of the war there was a centre for the treat- 
ment of effort syndrome at each of the bases m France Treat- 
ment of a sundar land was also carried out at the special centres m 
England In the mommgs orgamsed exercises m the open an 
under an instructor and accompamed by a band should be insti- 
tuted , they should be followed in the afternoon by games Officers 
should be encouraged to golf, shoot or nde, whichever they prefer 
Patients should be allowed to rest for a time if they feel tned, out 
of breath or otherwise unwell They should be given a 'regular 
occupation, such as gardenmg, farm-work or carpentermg for a 
prescribed length of time every day m addition to then drill and 
games A man should not be sent back to his umt until he is able 
to do an average day’s work 

Cardiac stimulants, such as digitahs, do no good and may do 
harm Sodium brormde, gr v, or phenobarbitone, gr should 
be given two or three times a day m the numerous cases m which 
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tiie aarvpns ■ysUm is imUbls. A small doss of some hypnotic, 
such SI bathttoas, -mil generally procnro skep if insomms is 
present 
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CHAPTER XVni 


TRENCH FEVER 

Trencli fever is said to have appeared for the first time dunag 
the ■war of 1914 to 1918, and ■to have disappeared, never to return, 
soon after the Armistice But there is good reason to heheve that 
the disease had long been endemic in parts of Poland and that it 
has persisted there ever since, although it was regarded as a form 
of malaria or influenza by the country doctors who alone were 
familiar ■with it. References to a fehris quintana appear in the 
Russian hterature a century ago, and the Moldana fever descnbed 
by Dehio as occumng durmg the Russo-Turlosh War m 1877 was 
almost certamly trench fever Franke (1917) stated that he 
was familiar ■with the disease at Lemberg m Gahcia before the last 
war, but that it was thought to be a form of influenza The first 
German reference to trench fever was made by His m February 
1916 , he descnbed it as fehns Wolhymca, ha^ving observed it 
among German soldiers m the Wolhyma, a province of Poland just 
to the north of Moldana and Gahcia The short form was sub- 
sequently kno^wn in Germany as “ gaiter fever ” and the long form 
as “ five-day fever,” correspondmg ■with the earher febns quintana 
in Poland Trench fever was probably conveyed early m 1915 by 
hce-infested German soldiers from the eastern to the western front, 
where it soon spread to the British and French armies in France 
and Flanders Its specific nature was recognised by Graham and 
subsequently by Hunt and Rankm and by McNee, Renshaw and 
Brunt a year earher than the first observations recorded by the 
Germans and the French, and two years earher than those of the 
Itahans 

The clean clothes pronded for all soldiers admitted into Bntish 
hospitals prevented the conveyance of the infection to their homes 
when they went on leave, so that it never reached the ci^vihan 
population m England After the Armistice the small army stdl 
remaimng on the Contment hved under such good hygiemc con- 
ditions that hce infestation, and "with it trench fever, qmckly dis- 
appeared, and no further cases developed after the first weeks of 
1919 Smce that tune it has never reappeared m the Bntish army. 
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The knr mriilenfri of lice mfestatwn m the Aimv m F^Klce m 1939 
aod 1940 Tocld have prevented ita develt^nnent oven if the disease 
had hecome endemic there hot it died out after the last war os 
quiddy in bD parts of VS'estem Europe as m the British army As 
it had never occurred m En^and the hording of hce-mfoeted people 
in an raid shelteis did not reenlt m the appearance of the disease 
u It certamly would have done m epidemic form had it been cndeimo 
m tins coontiy 

In 1922 the extracellnlar Rickettaia, It qinntana which is behoved 
to be the causal organism appeared among the stock of 350 000 
lice mamtamed for experimental work on typhus fever m Weigl s 
Pathological Institute m Lemberg where it caused an outbreak of 
fever among the fifty people employed as feeders for the hce* The 
infection was Weigl s disease but it was clinically mdistm* 

gnohable from the short form of trtmch fever A aunilar event 
occurred m the same laboratory in 1938 (HenI) It seems likely 
that the Uboratory stock of hc« became contaminated by the 
infected blood of feeders, who had contracted the infection m 
I^nhexg where Herd donng the second epidemic actnaDv oolsted 
the organism m two paticnta oDconnected with the Institute who 
were believed to be snffermg from mflaenxa, 

If Wei{^ s doease is actnaDy trench fever and if it has really 
corctmned to be endemw m Fcdand in the penod between the two 
warn, it was certain to reappear m the hce-mfested Polish, German 
and Rofcan armies. A German annonneement m December 1941 
oiplatnod that typhns-beanng Loo had heoomo more numerous 
cid dangerons smoe winter began because of the dif&culty of keep- 
ing clean and because the thicker dothmg then worn harbour^ 
more lice and official Russian reports describe the almoet muveiBal 
Iwttmees of German pneoners. At least four papers appeared m 
German medical jonxnals m 1941 and 1943 describing epidemics of 
trench fever m one of which it was stated that it was prevalent 
in Po l a nd , Russia, Bumania, Italy France and Belgimn (Ameth, 
Jacobi, Kerger, Margert) It is of the utmost importanoo to keep 
soidicn free from bee mfestatKin now that British and Am^ni-^n 
sonies are mrading the Continent, and when they oome mto close 
contact with the Rnssian army not only m oidei to prevent tvphus 
but also to prevent the much leas senems, but very incapaatatiiig 
trench fever 

Trendi fever first appeared in the Bntiah asny m France m the 
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early suminel: of 1915 It was at first observed only among officers 
and men bvmg near tbe trenches and m the personnel of hospitals 
It was for this reason that the name “ trench fever ” was adopted, 
though actual residence in the trenches themselves was certainly 
not an essential factor, and subsequently cases occurred farther 
from the front, and even m very rare instances among orderhes m 
Enghsh hospitals, who had never been abroad but were attending 
patients from France Thousands of cases of the first type occurred 
among the troops m France and Flanders between the end of Apnl 
and October 1915. It was comparatively rare m the followmg 
wmter, but increased agam in the spnng of 1916 There are no 
available statistics as to the total incidence of trench fever, as the 
name was not sanctioned officially untd 1917 Even at the end of 
the war more cases were labelled P U 0 (pyrexia of unknown ongm) 
than trench fever, and a great many were also diagnosed as myalgia, 
rheumatism, debihty and D A.H. It was estimated, however, that 
about 15 per cent of the total admissions for all forms of sickness 
into the clearmg stations m France durmg 1917 were for trench 
fever (Soltau) As the average weekly evacuation for sickness 
(excluding wounds) from armies to base m France was 0 6 per cent 
of the strength, about 45,000 out of an army of a million would 
be lost each year by evacuation to the base Of these 90 per cent 
were off duty for at least three months 

Trench fever did not occur m Galhpoh It appeared m Salomca 
in December 1915, and m Mesopotamia m May 1916 The second 
type, which was rare m France and Flanders untd November 1916, 
when it became more common than the first, was the first to occur 
m Salonica, but it was not untd we had been observmg cases for 
three months that we read the first descriptions of trench fever, 
from France and recognised that this form of P U 0 m Salomca 
was the same disease With the exception of one man who con- 
tracted the disease whdst in hospital for another disease, all of the 
cases observed m Salomca up to March 1916 belonged to two 
divisions which had been several months m France None had 
been m GraUipoh or Serbia The short form of trench fever had 
occurred m several of the affected umts whilst they were in France 
It seems certam that these divisions brought the infection with 
them In April groups of cases of both forms of trench fever 
appeared in umts belongmg to other divisions, which had been 
free from the disease since their arrival at the end of 1915 The 
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mftictaop in the later case* waa probably conveyed by men coming 
m drafts &om Franca, 

Pathology 

From the first all mreetigatota agrcpod that trench fever Traa not 
an aberrant form of some other condition snch as paratyphoid 
fioTar which it may cloaaly simulata doniig the first pyrenal panod, 
true relapsmg fever, which it reaemblea in so far as the fever is of a 
chaiacteiufeo relapemg type, and malana which » eometimes 
TTnnUt«%^ by the shorter and sharper pyiexial attaclo. 

Reporta were published from ti^ to time m which various 
argamsEoa were — wt to have been isolated from the blood m cases 
of trench fever hut none of theee observations was ever oonfinned. 

McNee and Renshaw found that trench fever could be transmitted 
to healthy aoldieis by the mtramuscular and intravenous mjeotion 
of the blood of suffering from the disease. This was confirmed 
two years later by the American Trenoh Fever Commission, which 
SQocMdbd m trazoamtting the disease through three generations of 
nwoL The Goamussion found that the blood plasma contains the 
mfectiTe agent which is capable of passing through a Pasteur 
Chambeiland filter with 740 mm. of meio'ory vacaum, and is 
destroyed by expoeare to a temperature of 70* C for thirty minotea 
but not at 55* C though the latter is lufQnent to Idll the louse 
Bnd its ova. 

There is no nasal, pharyngeal or bronchial catarrh, and gastro- 
Prtfatmal symptomi are unoommoiL It a probable therefore that 
the dueaae is not conveyed by the respiratory seoreta or by the 
feces, hut through the mtermediation of Bome mseot. The occur 
renoe of the long form of the disease during the winter months shows 
that the mfectioti could be conveyed in the aheence of moaqmtoea 
end other flying insects. Though moequitoee were found in France 
throughout the winter there were certainly none m Salomes. 
Fleas Were ecaice m both countoea, tmI the men themselves rarely 
complamed of them, Almoat all patient* with trench fever admitted 
that they were Hce mfested up to the tim« of their entry into 
hoepital, BO that it appeared poe^le from the first that the disease 
might be conveyed by hoe A hospital orderly who had been free 
from boe imoe ha arrival m Balomca, had to carry the kit of a 
mnnbct of new patients toffenng from trench fever on May 2nd 
1910 The clothes were iwanmng with hoe, enH the same evening 
he found tome in his own clothes. He got nd of them m the oouoe 
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of a few days, and on May 20tli an attack of trench fever began 
He was not employed m the wards, he never came m contact with 
any patients suffering from the disease, and he was the first case 
of trench fever m the persoimel of the hospital to which he was 
attached. 

The mcidence of trench fever was least m the cleanest battahons 
and the cleanest compames and platoons of battahons, and it was 
least m the divisions which had the best facihties for bathmg In 
some umts a successful campaign agamst hce was immediately 
followed by a great diminution m the mcidence of trench fever, and 
the campaign against hce m the whole Salomca Army m the sprmg 
and early summer of 1916 was followed by the almost complete 
disappearance of the disease. These observations led me to the 
conclusion that the disease was spread by hce This was confirmed 
m April 1916, when Captam A L Urquhart developed the short 
form of trench fever after allowmg the hce from a patient m Salomca 
with this form of the disease to bite him, and the same result was 
obtamed m 1917 by Davies and Weldon m one out of two attempts 
In 1918 the work of the Amencan Trench Fever Committee proved 
conclusively that the disease is transmitted by hce This was 
at first beheved to be mainly by bites, but it was later shown that 
infection was conveyed by contammation of scratches with crushed 
hce or their excreta Rubbmg crushed hce or their excreta after 
the hce had fed on trench fever patients into the scarified skm 
of healthy men produced trench fever after a latent period, which 
averaged eight days Lice become infective between eight and 
twelve days after feedmg on trench fever patients and remam so 
for a fortnight This suggests that the infective organism multiphes 
or completes a hfe-cycle withm the louse lace do not infect their 
own ofeprmg The excreta of infected hce remam virulent for 
sixteen days when dried at the room temperature and after exposure 
to direct sunhght or to a temperature of 66° C , which is suf&cient 
to kdl the bee and their eggs, but the infective agent is destroyed 
by exposure to 80° C for ten mmutes 

It is now beheved that trench fever is caused by a vanety of 
Rtchettsm, a well-defined group of mmute hvmg organisms, the 
position of which m relation to bactena and viruses is still uncertam 
Whereas R frowazehi, the organism of typhus fever, mvades the 
epithehal cells of the rmdgut of the hce m which it hves, R quirdana, 
the supposed cause of trench fever, develops only in the lumen of 
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tbe Vw*e t gat md never becomea mtraceHalar It multiplies for 
nr to ten dsyt vntlmi the gut and la then excreted m great numbera 
b the {cces. 

Cold^ wet and latigne appear to be exciting cansea tn a man who 
has be co me b fi^ed, bat bu to &r had no lymptoms thas Hay 
noticed that almoet aH cases In hts regiment m Bokimca began two 
or three days after they had been wet through- Statistica of the 
bcidcnca of the fever in a dmawn in France between April 1916 
and Febmaiy 1916 ihowed that rt was always hipest daring a 
penod of tt7» (Mon) Thus it was much greater dnnng penods 
of great activity m the trenches tl>*n after withdrawal mto rest 
areas. Tha wai not due simply to the removal &om the trenches, 
u very strenaooa tnunlng of a divnon whilst oat of the trenches 
was followed by a rapid increase In the number of casee observed. 
Posrihly however exposure to cold and wet act indirectly by 
rndoemg men to share blanhete and sleep closer together so that 
infected bee pass {ram one to another with greater ease (Gneveson) 
Over latigiio may also act indtrecUy as official methods of destroying 
bee are likxly to be postponed in times of stress, and the man them 
selves ate tired to give up the necoasary hour a day to destroy 
their own bee. 

In many mstances a group of men sleeping m the tame tent 
or dug-out were infected- Gneveson found that all but a very 
few of the nomerons casee occutnng in his bettalxm could be 
traced to uniE groups of men sleeping together Borne men 
•PP^ared to be eatnera, who did not loee the infection oompletely 
for several mootha, but had rocurreDces from time to time dunng 
®ach of whwh they mfected an additional number of men- A 
•«t8®Wit, who had been In good health whDst in Ftanoe between 
H®<*mbct 1914; and November 1916 developed the penodio form 
of trench fever oariymI>ocember 1916 directly after he left Franco 
for Btlomca, In the following four montha he was in hospital five 
times for a week or more, though he was perfectlr well m the 
mtemls. Every tune he returned to his unit he became boemfeeted 
agam, and be appeared to infect most of the men with whom ho 
came m contact, about forty men of his company^ ynnlnHing tt 
■ ergeanta, having been ta Vwn 31 with trench fever between Januarr 
and March one of the aeegeanta had wreetled with another 
had danced with him, a corporal abpt next to bun, and a pnvato 
aat next to him for lectures. 
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Incubation Period. 

Experimental infection with louse excreta showed that the 
incubation period was generally between seven and nine days, but 
it was prolonged to sixteen days when the doses were very minute 
(Byam) The latter penod corresponds much better than the 
former with clinical expenence, and in the experimental infection 
with hvmg bee observed by Davies and Weldon the mcubation 
penod was sixteen days As a result of observations m Salonica 
on cases ansmg m hospital in patients admitted for some other 
condition I came to the conclusion that the mcubation penod was 
between fifteen and twenty-five days In the case of the hospital 
orderly already desenbed it was probably eighteen days Hunt 
and McNee m Prance concluded that it was between fourteen and 
twenty-four days, and Grieveson that it was about fourteen days. 

The foUowmg four cases are typical of those which led to my 
estimate of the mcubation penod. 

(1) Sergeant B , R E , was admitted for rhinitis on December 27tb, 
1915, mto a ward m which there were at the tune two patients suffering 
from the periodic form of trench fever, no other cases of which had 
been observed m his nmt On January Ist, 1916, he was moved mto 
another ward, in which there were no such cases On the evenmg of 
January 24th when convalescent from the rhimtis, which had been 
accompamed by no pyrexia or other symptoms, he suddenly became 
ill , his temperature at 6 p m was 104”. This proved to be the first 
pyrexial period of a typical attack of the periodic form of trench fever 
The infection was probably contracted from the other cases m the 
ward between December 27th and January 1st, between twenty-three 
and twenty-seven days before the onset of sjunptoms 

(2) Private W went to Prance at the beginnmg of the war with the 

Ist Regiment He was wounded in January 1915, and was in 

England until the end of 1915, when he came to Salomca, joining the 

2nd Regiment, which had come there from Prance m November, on 

January 13th, 1916 A few days after he amved he became hce 
infested On January 21st he went to a field ambulance and then to 
a casualty clearing station with a hydrocele , he was transferred to a 
stationary hospital on Pebruary 6tb On Pebmary 12th his tempera- 
ture rose and a typical attack of the penodic form of trench fever 
began His clothes were disinfected when he entered the casualty 
cleanng station, and he had no more trouble with hce after his ad- 
mission there It is probable that he contracted the disease whilst 
with his regiment, he , between twenty-four and sixteen days before 
the onset As he was not hce infested until he had been with his 
regiment some days, the penod was probably about three weeks 

(3) An ofiFicer was admitted under my care for “ shell-shock ” He 
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be^in to develop a typical attack of ticnch fever on October 27th A 
brother ofEcer who atiared a dug-out with him, had returned to the 
front alter an attack of trench fever about September 20th, The 
patient waa much troubled with Uce and only be«me free from them 
when he changed hia dothea at a clearing atation on October 3rd, He 
wu probably infected by hii brother omcor m which caae the inon 
bation period mnit have been at least twen^ four days 
(1) A fourth patient was admitted into hospital for quinay He 
was m a ward, m which there were no other cases of trench fever but 
he developed the disease fourteen days after admoaon. He had 
probably contracted it whilst atiD anth hia regiment, m whxh at least 
one case bad already occurred, so that the incubation penod was over 
a fortnight. 

Symptoms 

Trench fever gcaemlly begina luddealy without premonitory 
■ymptoma, but it la occasLOoalty preceded by a feeling of malaise 
for a day or two The earliest symptom is severe headache, et- 
pecieDy frontal and behind the eyee, and this is rapidly followed 
by pem in the lower pert of the beck end on the second or third 
<iay m the l^a. The onset u sometimes extremely abrupt the 
petKot suddenly feels giddy his le^ give way under him and ha 
iHveta He may be very ehoft of breath a^ occasionally com 
pl^ns of pain In his left side He has to fall out if on paiade or 
and has often great difficulty in retommg to camp 
Without aa ri atance Pam m the neck may oooui it is occasionaPy 
aooompenied by stifCnem and may be suffixaently severe to suggest 
the presence of mHnmg 'tiK, which cannot be excluded without 
puncture Tbe patient generally iMveia at the onaet 
hut there is never a defrmte ngor He is sometnnee flashed and 
often nreata profusely The tewelt are regular or oonstipeted, 
and there is no nasal or bronchial catenb. The appetite is lost, 
the tongue is moist and often ihghtly frured, and oocauonaJly nuld 
pharyngrtta n present. Hcrpee labiahs occurred m a few cases, 
®pociaIIy m the short form of the dmreifi There is generaHv no 
lash, but I)Tummoiid observed a charaotenstio rash m between 
30 and 50 per cent, of h» oesee of trench fever It consisted of 
®uall rosy tpots which do not project from the surface of the ulnn 
and are effaced by pteeeme they appear m cropa occur chiefly 
on the cheet and abdomen They am rather redder t,Vi*Ti typloel 
TOteno spots, have a le« deflnite margm and do not project. Th^ 
lart for twelve to thirty houxa instead of two or three days, m 
relapsing cas» u»u*Iljr appear a few hours before the fever A 
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similar observation was made early in 1916 by McGavin m Salonica, 
but I saw tbe rasb so rarely myself that I did not regard it as a 
symptom of tbe disease, 

Drummond also described ocular symptoms, consistmg of con- 
jimctivitis, lateral nystagmus, generally persisting for three or 
four weeks, and m rare cases misty vision, sometimes associated 
with pain m the eyes 

In a few cases, m which constipation js generally present, there 
IS some abdommal pam with shght distension and tenderness, and 
there may be nausea and vomiting at the onset Four out of my 
first fifty cases of the periodic type were sent to hospital diagnosed 
as appendicitis ; m one a normal appendix was removed, and a 
second would have been operated upon had he not refused The 
abdommal symptoms rapidly disappeared, and m the relapses they 
were less prominent than the other symptoms. 

When the pam m the legs is severe, there may be some cutaneous 
hypersesthesia over the shins The shins are always tender, even 
if the patient complains of no pam m the legs, but tenderness 
appears to be most marked m groups of cases and at certam tunes 
It was not observed m the earliest cases either m France or Salomes 
The pressure of puttees may be enough to cause pam, and the 
patient often removes them m order to reheve his discomfort In 
several cases the penosteum of the tibia seemed to me to be rough 
and thickened, and pitted shghtly on pressure, although no pittmg 
of the subcutaneous tissue was present The tenderness is most 
marked over the lower half of the shins and may be very severe, 
a comparatively shght pressure causmg the patient to cry out, 
and the pain produced may last for hours A less degree of tender- 
ness IB often present m the tendons behmd the knee, and occasionally 
m the hgamentum patellae and along the course of the femur In 
a few cases there was tenderness of the ulna on both sides There 
IS httle or no tenderness of the calves or other muscles The knee 
and ankle jerks are normal, and there is no evidence of neuntis, 
though a considerable degree of muscular atrophy may occur 

In the first attack of pyrexia the spleen is sometimes palpable 
Although this was certainly the case m Salomca, Herrmgham, Hunt 
and McNee never found any splemc enlargement m the cases they 
observed m France m 1916 , on the other hand, the committee 
appomted m-1917 to mvestigate trench fever reported that m 36 
out of 91 cases seen m July, August and September 1917, the 
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spleen was palpable, and Boidm obeerved sli^t enlargement m 
the eight cases he saw in French eoldiezs in 1916. 

LencooTtoeia is often, but not always preaent danng eaoh febcQe 
penod- In many case* there was a relative mcteaso m the large 
mononnolear oella The percentage of hemoglobm is generally 
about 80 though the number of rod corpuscles is nndnniTUshed. 

In the short form of trench fever the temperature ntee rapidly 
to between 102* and 104° but the pnlae rate is only slightly m 
creased On the third or fourth day the temperature suddenly 
— generally to TinrmAl or cnbuarmal, bnt there is no oorrea- 
ponding improvemeirt m the symptoms. After an interval of a 
few bow it nses again, and ^en after another two to five days 
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it &I1 b to nonnal on this occaaion there is immediate rehef to 
all of the Byinptams (Fig 18) In some case* the remission on 
the third or fourth day does not occur the temperature remaining 
raised for about a week. There is often a smgbi relapee after 
an interval varying from a few houn to tea days but genorallv la* 
than four days the temperature nses to 100* or 101* for 24 or 
48 hours, during which the symptoms return with diminished 
•evonty (Fig. 19) The patoant u generally fit for duty almost 
imm ediately after the temperature falhi agam. Many oas^ wore 
kept under oboervatioii by Hunt and McNee for weeks or months 
after the fall of temperature without any return of fever or other 
symptoms eo that there oouH be no question of additional r^paea 
occurring after ^e patient had been disohargod from hoepitaL 
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In the long or 'periodic type of trench fever the temperature rises 
to between 101° and 104° on the first evening The initial attack 
IS vanable in duration , the temperature may be normal the first 
mommg, high m the ovenmg, normal the second mormng, and 
rather less high the second evemng than the fiirst, after which it 
remams down In other cases the first attack may last as long 
as four or five days, the temperature being always lower m the 
mormng than the preceding and foUowmg evemng, the highest 
temperature bemg reached on the second or third day , m one case 
it reached 105 8° on the third evemng, though it was normal the 
previous and foUowmg mommgs The pulse is generally accelerated 
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m proportion with the temperature, but at first it may be con- 
siderably faster With the fall of temperature at the end of the 
mitial attack aU the symptoms disappear and the patient is often 
sent back to duty 

After bemg well for two to ten days he complains of a return of 
headache and pam m the legs which culmmate at mght , the 
temperature nses m the evemng to a pomt which is generally a 
httle lower than the highest temperature m the first attack The 
temperature falls to normal or nearly normal the next mommg, 
and either remams down or nses to a less extent the second evemng, 
thereafter to remam normal The general symptoms are much 
less severe than m the first attack, and the acceleration of the pulse 
IS less marked, but the pam m the legs and tenderness of the shins 
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are generally greater, and they may not diaappear completely in the 
interval between the eecond and ti^ attacks, tlicragh the headache, 
which generally remaijis the moat prominent symptom donng the 
ifl never prteeat in the apyrtmal penods. The pam in ^ 
legs IS Bometnnes extreme and may prevent sleep m other eases 
it ts comparatively slight, and the patient looki and feels remaikahly 
well that he haa a temperatnie of 101® or more, 

Beonrrenoee fohow penodicaBy, the maxnnnm temperatore 
V«>iTig always readied in the evening (Fig 20) The intervals 
botw^ the attacks are fairly constant m each case, bat vary in 
different cases between four and oght days, five being the most 
commoru IKaoh snoceedmg attack n generally mDder than Hs 
predeceaeor and the temperattire is rather lower bnt m severe 
cases the patient feels weaker in the later intervals, and the pam 
and tendwnees of the kgs are more persistent The later attacks 
may be of anoh short duration that the nee m temperature a not 
recorded at aB if it is only taken twice a day (Fig. 21) On the 
afberocKm and the evening of the day on which the attack is 
expected the temperatnie ihoold therefore be taken evsry two 
hono, especially if there is any pam m the bead or kgs, as m most 
oases the pabent knows &om his that there is going to 

be a reiapee, even before the temperatore naea. The temperature 
IS eometunes raised only for three or four hours m one case, for 
example, the mommg temperature was 9S® , at 6.30 pan. it waa 
99® at 6.30 pan. lOO* and at 8 p omlOl® at 9 and 10 pom and at 
8 aom the following mommg It waa 984 In another it was 97 6® 
at 6 pan. thou^ the patient had had a headache wmoft the mom 
mg, but 101 2® at 8 pjtu, 1024® at 10 pan. 1014® at 2 «-m , 
100-2® at 6 a.m., and 98® at 8 a-m., po the morning aM evening 
chart showed no nse, as the temperature m the ward waa taken 
at 8 uon. and 6 pan. This liabihty for the nse m temperature 
to eecape reoognibon aocoonte for the fact that it may appear 
from the chart that an attack haa been nnssed, the interval 
between two of the later attacks being double that between 
the eadier onee. A headache may have been fob and a nse m the 
puke rate recorded half way betimcn the attaciB. I saw a case 
m which the third relapse was of exceptional duration aul 
aeventy* this may have been due to a idapee havmg been really 
miseed, as the apyrexial penod which preceded it was of doubk 
length. 
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OccMKmaHy tliB temperature re- 
mains raised for tlireo or even four 
daya m each attack, the evening 
temperature bemg alwaya higher 
than the itiorning tomperatore, 
which may bo normal on the 
hrat and last days the hipest 
p oin t la generally reached the 
second evening. 

Diagnosis 

The diagnosis can be made with 
certamty from a sfcody of the 
temperature chart, but the associa 
tion of pyrena with tender shins 
IB very aoggeetive of trench fever 
already m the first attack. Pam 
fol aid tender shins were, how 
ever occasionally observed m the 
Salomca Amy in the apparent 
abeenoe of fever and the nnsatis 
factory name of trenoh shm was 
sometunes osad to desczihe such 
cases. It is, however not un 
probable that alight initial pyrexia 
whilst the patient was still at duty 
escaped nofrce. Some of the cases 
regarded as examples of the short 
form of trench fever are really 
penodio cases, as there Is no doubt 
that the later bouts of pyrexia 
are often missed owing to the 
short timfi they last, the patient 
having meanwhile gone back to 
duty or if in hospit^ the evening 
temperature may have been ♦nlwHi 
at 6 pjn., although the nse only 
began at 7 pm. or later Several 
madioft l officers, who wore very 
famffiar with the early stages of 
the disease, reoogmsod the penodio 
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nse of temperature after their attention had been specially drawn 
to its occurrence, as their patients had returned to duly after 
the first or second attack and had not “ gone sick ” for the 
later and comparatively shght recurrences 

The majonty of cases were at first diagnosed as influenza, though 
it was generally recognised that they were not identical with the 
famihar forms of that disease Thus there was never any nasal 
or bronchial catarrh, the patient rarely appeared or felt senously 
ill, except sometimes during the first two days of the first attack, 
and respiratory comphcations never occurred The penodic retinn 
of pain and pyrexia and the pam and tenderness of the shins are 
qmte characteristic and prevent confusion with influenza except 
at the onset 

The diagnosis from dengue fever may be very difficult, especially 
m tropical and subtropical coastal and inland nver areas, where 
the vector of the latter, a mosqmto. Aides cegypti, abounds The 
onset of dengue is sudden ; the temperature rises rapidly to 102° 
to 103°, droppmg by cnsis three or four days later, but often rising 
agam for two or three days after a short mterval Severe back- 
ache and jomt pains occur, and a rash, descnbed as half way 
between that of measles and scarlet fever, develops durmg the 
second pyrexial penod It is possible that the group of cases of 
trench fever recorded by Drummond m which a rash and conjunc- 
tivitis were present were really cases of dengue Dengue is caused 
by a virus which undergoes a course of development in the body 
of Aides cegypti, and the diagnosis can be ruled out m areas where 
this mosqmto is not found 

The possibdity of malana must always be considered, and a 
blood film should be exammed for the malarial parasite before 
makin g a defimte diagnosis m cases of doubt, especially if the 
patient has previously had malana, and m countnes where it is 
prevalent, as was the case durmg the s umm er m Salomca The 
longer mtervals between the attacks, their mvanable occurrence m 
the evemng instead of at various tunes of the day, the absence of 
true ngors and the failure of quinme to modify the course of the 
illn ess are distmguishmg features of trench fever Several old 
soldiers at first thought that they were suffermg from malana, but 
they subsequently reahsed that the disease must be different, as 
they never before had had severe pam and tenderness m then shins. 

A few oases of true spirocheetal rdapsing fever occurred m Bntish 
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M TT«I1 aa trooi« at GalbpolL The disease was aotuaDy first 

deecribed by TDppocratea In the Qrook island of Thasoa, and it has 
been endemic in the neighbourhood of Salomon smce it was intro- 
duced during the Balkan "Wars. It was common m the Serbian 
Army m 1915 and a few casea occurred among British and French 
eoldiOT m Solomcau There was a formidable epidemic among the 
Egyptian labour corps m April, 1910 200 Bntish troops m Egypt 
were attacked at the same time Between May and August 1941 
68 cases were admitted into an Austrahan general hospital m 
Tobruk. Two-thirds had lived in caves or old dug-ont» previously 
occupied by Italians (Cooper 1942) Tbe disease was retnaikably 
ttitVI, the mortality being only abont 2 per cent The imtial 
pyrenal penod was generally longer than m trench fever, varying 
between five and seven days and the manmnm temperature was 
often over 104 In a large majority of cases only a singie relapse 
lasting between three and five days, occurred after an interval of 
from eight to ten days Headache was severe and pain was present 
m the muscles and the jomts of the legs but not specially m the 
shina. Slight jaundice shght enlargement of the Uver and albu 
minuna were often present The spirochste was found without 
difficulty m the bkx^ during the pjrrenal stage 
Prognosis 

There were no fatal cases of trench fever and the patient never 
appeared aenonsly ill, except ocoasionaDy fox a very short fame m 
the first pyrenal period. 

The total duration of the penodw typo of trench fever from the 
onset to the end of the last atteok was generally between four arwl 
SIX weeks, but tome cases appeared to abort, and m a few others 
attacks recurred for several months, the patient remaining qmta 
weD m the mtervala. In most oases the patient tapidty recovered 
ha strength after an attack and was generally fit for duty after the 
second penod of pyrexia, tbou^ be mi^t have to rest for a few 
hours when the later attacks occurttd- Bomefamea, however great 
e xh a us tion followed *^8 oonvalesoence was slow 

About 86 per cent, of acute cases made a complete imH rapid 
wcxjvery In about a third of the remauim^ oases disability 
for BIX months or more. Men over the age of 36 stmI those who were 
already unfit when they developed infection were specially liable 
to pasB mto a «jhroDio state of ill health. 

Pafaents with trench fever who were kept m bass hospitals too 
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long, nnd especially if they were transferred to hospitals in England, 
showed a great tendency to become chrome mvahds, and large 
numbers were eventually discharged from the Army as cases of 
“ neurasthema ” and “DA H.” The former complamed chiefly 
of exhaustion, imtabihty, headache, pains m the legs and back, the 
latter of breathlessness on exertion, palpitation, precordial pain, 
giddmess and famting I am convmced that the neurasthema and 
D,A H were only to a mmor degree a direct result of the toxaemia 
of trench fever and were mainly functional and preventable condi- 
tions They developed most frequently m hospitals where over- 
conscientious medical oflfleers were too much impressed with what 
they took to be a shght enlargement of the heart or an apical 
systohe murmur, and where an over-sympathetic nursmg staff in 
Enghsh V A.D. hospitals was too much impressed with complamts 
of fatigue and general unfitness There was a remarkable difference 
m different hospitals both m France and England m the average 
stay m hospital of patients with trench fever coming from the 
same umts, and my impression was that a long stay in hospital 
was the cause and not the result of a ca^e becommg chrome I 
do not think that there was ever any justification for mvahding 
a man from the service for trench fever, and no cases need be 
allowed to develop either neurasthema or effort syndrome. 
Prophylaxis. 

As the disease is conveyed by hce, which become infected by 
bitmg a patient durmg an attack, it should be possible to prevent 
the disease by keepmg troops free from hce All cases of trench 
fever should either be sent to hospital or isolated, and the patient’s 
clothes and beddmg should be specially disinfected, as well as that 
of all men who have recently slept near him After the imtial or 
the second attack a man is often able to return to duty It is 
very important that he shoidd be kept under observation, and if he 
agam becomes hce-mfested his clothes and beddmg should again be 
disinfected Men who are Btdl havmg attacks or have recently 
recovered should sleep together, isolated from the other men m their 
umt, but there is no reason why they should not work with them. 

A determmed attempt to prevent the reappearance of trench fever 
m the present war is bemg made by the provision of suflicient 
baths, laundries and vermm destroyers and this has so far proved 
completely successful (July 1942) Between 1914 and 1918 men 
were frequently crowded m dug-outs and cellars and could change 
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t W clothes or ‘bathe at rare Intorvals with the result that hco- 
bome trench fever spread. Although me a t ur ea to exterminate 
hce were energetically pursued from an early stage of the last war 
it was not until the middle of 1917 that equipment and faoilitiea 
were suffiaeut to have any obvious effect m reducing the modence 
of trench fever ' The qnne but not the fieces is infective there 
IS rarely any sputum, but when obtainable it may also be infective 
(Strong et ol ) PrecantKms should therefore bo taken to diamfect 
TTTTT^w and spatnm. 

Traatment 

No treatment waa found which prevented the penodw return of 
attacks. Aapnm waa the most effective drug for the pama, 
Numetous k)^ apphcations were tned for the painful shins some 
of them appeared to do good in certain cases, but the most ficequently 
sncottsful in my expenence waa a coU comprees of saturated 
magnesium sulphate eoluticm, which waa first recommended by 
Captam D 8 Harvey 

In a few casee m fi^nica the penoetaum wsui maned, but when 
tha waa done on one side only improvemant oocuned wrth equal 
rapidity on the opposite side. Ereu if the results had been more 
promifing 1 should regard the operation as qmte unjuitifiable as 
the pam, however severe, always disappears spoutaneously m the 
course of a few weeks and often qmte rapidly 

It IS of great unportanoe not to keep the potieut m hospital 
longer than n abeol^ly necessary He should be sent aa soon as 
poesible to a oonvaleeoent depot, where &eeh air good food and 
prugiMBiTo exarcee qmokly restore him to full oapeotty so that 
he a able to return to duty If possible he should not be sent to 
hospital m England, os the longer he is m hospital the likely 
he B to recover rapidly and completely 

PotUcnpl, Dr J G Greenfield has drawn my attention to the 
tact that there u one reported case of fatal trenoh fever In Mt* . 
A. IL "W Btirlmg’s biography of W iiHam de Morgan anrl Titw wife it 
B rela ted that on December 20th. 1916 an Air Foree oflfcer w^ had 
retomed from France the previooa day came to see fitm. He had 
recently read Jo*^ Vorue and had deteimmed that hn first visit 
m Rn^od should be to lU author Three days later de Morgan, 
who was then a^ 78 felt strange^ tired m the evening and before 
r^tfrn on the foGowing day he waa tavmg m the delmum of trenoh 
fipnor Tha continued till he died Bereiiteen days later and darmg 
all that time he bebeved he was a wounded eoldier m a hospital in 
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France ” His death is also ascribed to trench fever m the Dvchonanj 
of National Biography But the incubation period of trench fever is 
between fourteen and twenty-four days, never as short as three days, 
even when produced expemnentally, and it is very unlikely that an 
Air Force officer would be wearing lice-mfested clothes the day after 
his return to England Delirium was unknown m trench fever, and 
the acute symptoms and p)a:ezia never contmued foY more than nine 
or ten days, except m the long form, m which relapses, lastmg for 
not more than a few hours, occurred about every fifth day. Mr de 
Morgan may have died from acute menmgococcal fever, but he was 
certamly not a umque case of fatal trench fever 
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P CHATTER XIX 

LOUSE-BORNE TYPHUS FEVER 

Bt Meltiuj: D lUcrranaE, ILD 

Lcmse-bome typtra fever ib an acute mfechocs disease lastang 
from twelve to suteen days and ohaiactensed by a oontmned 
temperatore, a genetafised mactdopaptilar laab wbicb may become 
severe toxemia and marked nervous manifeetaUoiis 
The disease ta earned by hce and •pleads with extreme rapidity 
eapeoafly through a badly nounshed popolatioiL The caual 
organism is one of the group of Riolcettsia — R. Provxaeh 
Ridcettaial diseases are widespread amongst animals and there 
are now few areas of the world where they have not been found. 
Louse-borne Rickettsial infection Is however nmque, m that, as 
fer as 18 known, it is the only type that a pnmarily a disease of man 
and coDseqaently the only one which oocun m epidemic form. AB 
other Bukettsial oondibons are, as far as man is concerned, ^rK^wmia 
and looahsed being leaQy accidental mfeotums. It may seem 
strange that flea borne typhus does not spread m epideroio form 
like plague. Thiw u probably doe to two &ctoi 8 m the first place 
the rat only camee the virus of the disease for a very short tune 
and therefore rdatzvely few fleas are infected secondly the disease 
IS not fatal to the rat so that the fleas have no reason to drop off 
and seek other hosts. 

In some parts of the w orld, pextioularly Mexico and MaurTinna 
and alto m Rumania, both the flea home nmnne ^pe and the 
louse-bame types ex»t side by side and appear largely to remain 
separate pathdogtoal entities. There is crvideaioe, however thst 
the ordinary flea home murine typhus. If transmitted through bee, 
produces a disease both clinically and with immunological reaettons 
mdistmgakhable from louse-borne typhus. From an epidemi 
okigical point of view tlus fact may be of very great unportance 
pextacularly in Greet Britain, where both the flea borne and tick 
borne fonns of the disease have o c cuu e d withm reoent years. 

Unfortunately it is impoesible here to enter further mto the 
extremdy mtereatmg facta now known regarding the tranamutatioii 
of the Rkdcettna v ir uste then varying vimlenoo ecoordmg to the 
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insect vector, and their relation to one another as shown by cross- 
immunisation and agglutmation. 

Typhus fever has until recently invariably been one of the most 
important diseases with which armies have <had to contend, and 
a descnption of its ravages cover almost the whole history of 
mihtary campaigns, particularly m Europe. Even with our 
knowledge to-day the impossibihty m practice of keepmg troops 
actually engaged m active operations free from hce makes the 
disease a very dangerous menace to soldiers fightmg m an area 
where cases of typhus are occurrmg amongst the civihan population 
Some idea of what typhus infection may mean is shown by the fact 
that m Russia alone dunng the penod 1919 to 1922 the estimated 
number of cases was 10,000,000 with 4,000,000 deaths m a popu- 
lation of 120,000,000 
Predisposing Conditions. 

Epidemic typhus fever is classically associated with famine and 
overcrowdmg, but a third factor, which is perhaps of even greater 
importance, is the widespread movements of mihtary or civihan 
populations, brmgmg non-immunes mto a distnct where the disease 
IS endermc or carrymg the disease mto a typhus-free region Such ^ 
movements may also mtroduce mto an endenuc region either a new 
stram of the disease or one of enhanced virulence The first mode 
of infection was well demonstrated m the epidemic m North China 
in 1940, which was due to tie mtroduction of masses of non-immimes 
with the army mto areas m North Chma where the disease was 
endemic The second and third methods occurred on the return 
of Polish prisoners of war to Poland from Sibena m 1919-22 These 
men, women and children had been heavily infected with typhus 
m Russia and passed mto Poland at the rate of tens of thousands a 
day, gomg to regions m which the disease either was already endemic 
or did not exist previously In both cases widespread epidemics 
resulted 

Apart from mass movements, a striking feature of epidemics is 
the amount of local movements of the population that they imtiate 
Once typhus is really established m a distnct, fear of contractmg 
the disease, combmed with terror of the appearance and acts of 
dehnous patients, is soon widespread Transport of food and fuel 
qmcldy breaks down, starvation threatens, the sick are abandoned, 
often m the roads, the houses are deserted, and the terrified popula- 
tion flees from the infected area mto a neighbourmg village or 
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anotlier part of the town, carrying the disease with iL Too often 
the hospital itafh flee with the othera. 

Of the two other claaeicai predisposing causes — famine and over 
crowding— I should certainly lay the greater strees on the former 
Typhus spreads rapidly through a population where there is no 
overcrowding On the other hand ov er cr owding alone is not 
lufflaent to cause an epidemio in an endemio area, whereas f amin e 
certainly is. The importance of eeim-starvstion m spr e a ding the 
B convincingly shown by the rapidity with which epidemic 
typhus disappear* m a district once a supply of food becomes avail 
able stkI agricultural and eoonomio reconstruction, are efEeotod 
Overtiowdmg, inasmuch as it mcreoaes the number of Lee end the 
firiTihf* for the transfer of the insect*, must obvionsly play an 
important part, but for the enhanced nmlence required to maintain 
an epidemio m an endemio area I believe that a severe degree of 
under nounshment is necessary Despite the fact that typhus is 
BO cloaely related to malnutntion, it must not be forgotten that 
individuals who are stroug and well nourished readily become 
mfeoted and very frequent^ die. ' 

Influence od Climate 

Louse-borne typhus fever U a disease of cold countnas and is 
unknown m tropical r^iant, though it may occur m the moun 
tainous seotora. I iiave for example, seen it on the Equator m 
BoflviaataheightoflSOOOfeetmwinler and in Uganda the diseaae 
haa occurred at an elevation of 5400 feet Tlfe distribution of 
louse-borne typhus may be said to cover all parts of Europe North 
and Central Aaia, the hue of the Andes m South Amenca and 
localaed sections of Africa, particularly in the north (see Fig 22) 
In considering the rdataoua of hwu^bome typhus to chmabo 
oo n d rt ifi D S , it must bo remembered that the behaviour of enrli-'mln 
typhus la different from that of the disease m epademic form In 
countries where the diseaae is endemio it shows a constant rhythm 
m Its visitationa. Tear after year the curve starts m late November 
or December reaching an annual maximnm m March or Apnl, and 
contmuea until the end of June or July (Fig 23) It does not 
therefore actually coincade with the cold penod of the year but ta 
still wideepread in the heat of May and June. BpidomHa of typhua 
on the other hand, whether in an favdwmc area or amijTigst non- 
^° r nu n ea, can occur at any time of the year "We have had an 
Uhiitfataou of this fact m the recent ^ademio m Spam, which started 
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m April and readied ita m^Timpm dtmng aome of the hottest 
months of the year (Fig 24) A farther example was the occur 



renoe of typhus m Poland m 191&-20 (Fig 26) Thu was super 
unposed on an endemic focus, but ooutamed m epidemic form 
throu^out the f umm er, autumn and wmter of 1919 returning to 



Fio 14. — ^Tjpbiu in Spain 1(40-4]). 


the normal en de mw curve m 1920 with a maxmiTTm m the flat six 
months of the year and an almost complete absence in the summer 
from the begimung of August onwards. 
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The method bj ■which the disease in endemic areas is mamtained 
between outbreaks is not defimtely kno'wn In an endemic typhus 
area one of the most stnlang features is its complete cessation after 
June or July Repeated searching durmg the foUoivmg few months 
fads to rei^eal any cases of the disease Though undoubtedly 
“ missed ” cases may occur durmg the penod between gross mam- 
festations of the disease, I am very doubtful from the mvestigations 
I have been able to make whether these are sufficiently constant to 
mamtam the lurus from July to November or December each year. 



Fio 25 — Poland T^hus cases m 1919, 1920 and to July 1, 1921 

There is of course the possibihty that a proportion of the patients 
may remam as Rickettsia earners Cuica, Balteanu and Con- 
stantmesco (1936) have dra'wn attention to the difficulty of traemg 
infection from one case to another m non-epidemic penods, the 
fadure to eradicate the disease from endemic areas by the isolation 
and delousmg of definite cases, and the pecuhar distribution of the 
disease and its comparative bemgmty m mdrviduals bom m endemic 
regions as compared with Others, pomts which suggest the existence 
of mdd, if not wholly mapparent, infections, which are yet capable 
of mducmg immumty. An mterestmg difference between endemic 
and epidencuo typhus relates to the virulence of the disease In the 
endemic form the death-rate is generaUj low and fairly constant 
In epidemics, although it is generally impossible to obtam accurate 
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figure* tte death rate is rery variable, probably betTreea 20 per 
cent, and 72 per cent In giving such figures however it must be 
remembered that much depend* on the age of the population and 
the hospital and treatment famhtMS, Moreover the figures are 
almoet ahvay* based on hospital admiasions, which do not include 
the mild amongst the children and younger membec* of the 
Community 
Natural Immunity 

The question of immumty in populations in endemic areas is of 
great interest. It i* probably very rare for an individaal to have a 
second attack of typhus. On the other hand* indmduala commg 
into an endemic area a* adults invariably get the disease more 
severely tWan adults of tnmnar age in the endemic region. Ear 
instance in one of the endemic areas of China the death-rate amongst 
aH Chmeae adults admitted to a hospital under my supervision was 
7-6 per cent, whereas that for Japanese who were new-comeiB to 
the was 2(W per cent There were probably factors which 

render^ theae figure* not directly oomparable but they bear out 
one s constant axpenenoe with the personnel of foreign relief unite 
who develop the disease m endesuo areas. One explanation refezred 
to above b that a population in an endemic area may be partially 
immunised by a mlldet form of typhus, posaibly munne which mav 
pa« unnoticed even by the individoaL The virulence of typhus 
may be increased by passage through human bemgt* as there is 
no doubt the highest death rate* appear m the last stages of an 
epidemic. 

The seventy of the disease vanes greatly with the ago of the 
patient. From extreme childhood the death rate progressively 
nsea until after the age of fifty the disease is almoat always 
fataL I cannot recollect seeing anyone over fifty five, whether a 
native or foreagner who recovered m an epidemic area. 

Mode of Transmission 

Epidemic typhus is earned as &r as u known* only by the 
human louse of which there are three vaneties — the head louse, the 
body louse and the pubio louse The last is not recognised as a 
earner of typhus probably not so much owing to iti inability to 
carry the diKsse but to tbe fact that h liv« on parts that are tupt 
covered and consequently is not so easily tranafeDod mechanically 
to another penon. In addition* duztng its lifetime it moves very 
little if at aE, from the immediate locality m which it was bom. 
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A typical head louse has a different form &om a typical body louse, 
but the great majonty are not recognisable one from another. 
Moreover, head and body bee bred together produce offeprmg 
which are fertile. The head louse tends to hve on the head and 
to lay its eggs in the hair, whilst the body louse hves generally on 
the body and lays its eggs mostly m the underclothmg Con- 
sequently, the head louse is not nearly so mobile as the body louse, 
which IS easily brushed off by a passer-by or is shed m dressmg and 
undressmg. Nevertheless, for administrative purposes we must 
regard both the head and body louse as possible vectors of typhus 
fever 

The eggs of the human louse hatch about rune days after having 
been laid and the louse takes a further mne to ten days to reach 
matimty. The adult female hves about a month and lays eight to 
ten eggs a day, so that the total is in the region of three hundred 
Lice hve for about a week off the body at ordinary temperatures, 
and them eggs may hatch out over a period of about three weeks 
Provided they are warm and have food at hand, they tend to remain 
where they were bom A louse rarely, if ever, voluntarily leaves 
an mdividual m cold weather unless he has a high temperature or 
is dead Consequently the ordmary transference of hce from person 
to person IS a purely mechamcal process Lice dislodged by rubbmg 
shoulders m a crowd, shaken on to the pillow or sheets or dunng 
undressmg on to the carpets and chairs of the bedroom, dropped as 
their host walks or sits down m shops, railway compartments, buses, 
and so on, are examples of how hce can be transferred mechamcaUy 
and how typhus is spread In a typhus area people quickly learn 
not to enter a crowd and take the greatest care not to brush against 
any passer-by. A louse finding itself m uncongemal surroimdmgs, 
such as the outside of a garment on a cold day, rapidly moves 
m search of warmth and food This is of great practical im- 
portance from an administrative pomt of view It means that m 
a typhus area it is dangerous to wear either protective clothmg 
or ordinary outer garments for more than two to three hours 
contmuously 

Lice become mfected with typhus by mgestmg Rickettsia from 
the blood of persons durmg febrde penods of an attack of the 
disease, a period of about ten to fourteen days They become 
infectious from the sixth day after feedmg In the gut of the louse 
the Rickettsia multiply and penetrate into the layers of the cells 
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of the gtrt Thc« that enter the cells multiply rapidly w that the 

cells become distended end eventually bum. The louse dies about 

ten dap after the ruptoro of the cells, but dtmng thn tune the gut 
B packed with Rickettsia and large quantities are excreted with 
each dropping These droppiaga when drv retain their mfectave 
po w er for a conaideroble and uifeobon may occur from such 
dry faices bemg rubbed mto the skm, laHnig on the conjunctiva or 
possihly being inhaled into the lunga. There is as far as we know 
no regurgrtation when a louse bites, as la the case in a plague-infected 
flea. The saliva, horrevcr contains an irntant and man acquires 
the Infecbon when he cruahea the louse m acmtching and rubs the 
contents of the gut on to ha tlao and into the puncture made by 
the insect. Whilst this la the otdmaiy method of infection, the 
danger of direct infection through the medimn of the dried louse 
feces cannot be dismissed. It is not known whether all tbe 
ordinary means of disinfestation kill dned Rickettsia, but experience 
shows that if aH the hoe and eggs are destroyed m a community 
cases of typhoa fever cease to occur 
Fatholo^ 

The oharactenstic histologieal lenons axe the to-called ** typhus 
nodulaa. These may be very wideepread but occur chiefly m tbe 
brain and m the akicu Tbe lenon itself is a proltferation of the 
mtima ceDs of the small bkiod vessels, tbe ra-Jli being crowded with 
Hickettnal bodies. As a mult of the angatis the vessel walls 
break and small hBmorrhages occur Apart &om tTiese nodules 
there is nothing charaotenstic of typhus post mortem either to the 
naked ep or microscopically There is, hcnrever generahsed 
congestion of the internal organs with marked myocardial degensta 
bve changes, A comhmation of peteohuo on the sVin with con- 
gestion of the mtemal organa and an absence of any other obvious 
fcsfons B strongly suggestive, if not pathognomonic, of the death 
bemg due to tvphus fever 

Sympto m* 

InaAabon Penod — ^The oommcmest length for the incubation 
penod B twelve to fourteen dap, though penods varying from five 
to twenty dap have been recorded. In practioe it b difficult m 
epidenucB to determine the tune of the mcubation, as the patient 
has often been exposed daily to the posnbility of infection. The 
estimation is further comphcated by the fact that he often feels 

out of sorts ” without being definitely ill for eome dap pnor to 
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the rise of temperature For general administrative purposes the 
incubation period is taken as sixteen days 

Typhus fever has been mcomparably described by Murchison 
(1830-79) and one has only to work amongst typhus patients to 
realise his greatness as a clinician Here is his summary of a 
typical case 

“ Occasionally it is preceded by one or more days of shght mdis- 
position, characterised by lassitude, vertigo, shght headache and 
loss of appetite, but not such as to incapacitate the patient from 
folio wmg his ordmary employment With, or oftener without, 
these premomtory symptoms the patient is seized with shght ngors 
or chiUmess, followed by lassitude and dismchnation for exertion, 
frontal headache, pain m the back, pams hke those from bruises in 
the limbs, especially in the thighs, loss of appetite and often, for a 
day or two, irregular chills and shght perspirations. For two or 
three days, although the temperature may be 6° or more above the 
normal standard, the patient complains of chilhness, and sits close 
to the fire Occasionally there is nausea but rarely vomiting , 

the abdomen is free from pam, but there may be tenderness m the 
hepatic region , the bowels are constipated The respirations 

are somewhat accelerated and sometimes there is a shght cough 
The face is flushed and dusky , the edges of the eyehds are tumefied , 
the conjunctivffi are injected , and the eyes water The expression 
at first betokens languor and wearmess, but soon becomes dull, 
heavy and stupid The sleep is disturbed by painful dreams 

and sudden starts, and after three or four mghts there is talkmg m 
the sleep with shght delinum between sleepmg and wakmg ^Vhen 
awake the patient is stfll conscious, though perhaps somewhat 
confused m memory and mtellect With all this there is early and 
rapidly mcreasmg muscular prostration , the gait is tottermg, the 
hand shakes, and there may be tremors of the tongue , soon there 
IS an intolerable sensation of complete exhaustion so that about 
the third day the patient is compelled to keep his bed Between 
the fourth and seventh days, usually on the fourth or fifth, an 
eruption appears on the skm It is composed of numerous spots 
of irregular form, vaxymg m diameter from three or four hues to a 
mere speck, which are either isolated, or grouped together m patches 
presentmg a very irregular outline, and often closely resembhng the 
eruption of measles At first these spots are of a dirty pmk or 
flond colour and very shghtly elevated above the skm and they 



24& 


louse-bobne typhus fevee 

disappear upon pre as nre , but after the fiat or second day they 
nsnally beoome darker and more dingy they resemble reddish 
brown stains, are no longer elevated above the skm, and do not 
disappear on proranre. They have no defined m a rgm , but merge 
msenaibly mto the colour of the fnrronnding skin. These spote 
usually come out first on the anterior fold of the a xifiiB and on the 
BideB of the abdomen and thence they spread to the chest back, 
shoulders thighs and arms in some cases they are first seen on 
the backs of the hands they are most common on the trunk and 
arms and are very rarely observed on the neck or face Along with 
these spots there are others which art paler and less distmct and 
which, from their apparent sitnation beneath the cuticle, have been 
designated suhcuttcolar When abundant, this subcuticular rash 
imparts to the oVin a mottled or marbled aspect which contrasts 
wrth the darker more defined spota befort described although 
Bometimea the two appear to merge mto one another About the 
end of the first week, the headache ceasee and delmum supervenes 
The delmum vanes in character Occasionally it ts at first acute 
followed by great ooUapee or the noisy condibon passes mto low 
muttering delmum. More commonly the delmum is never acute 
even at first. The countenance becomes more dusky 
whilo the prostmtwn hourly Increasca. The tongue become* dry, 
brown and rough along the centre and is tremulous sordes colleot 
upon the teeth and lips. QrodoaHy the er up ti on assumes a dATVwr 
shade and about the eighth or tenth day true peteohiffi of a purple 
or blmah tmt appear m the centre of many of these spots After 
three or four days the symptoms of nervous oicrtement are suo- 
ceoded by more or lees nervous depreesion and stupor At first the 
stupor and dwlmnm alternate the Utter being most Tn*Tlfi«H iq the 
ni^ tune. The prcatratKJU u extreme the patient Bee on his 
back, moamng, muttering incoherently or stfll and motionless 
He eipretaioa » stupid and vacant If spoken to loudly the 

patient opens his eyes and stares vacantly at those about him and 
when told to put out his tongue he opens his mouth wnrl leaves it 
open unta desired to close it But all this tamw the mmi^ u far from 
inactive the imagination oonlures up the most fnghtful fancies 
to which implicit belief u attached, and of which a distmct recol 
lectiou may remain after recovery They who have passed 

thrtmgh these mental sufferings can alone imagine their mtenaity 
The teeth and bps are now covered with sordea the tongue a hard 



246 


MEDICAL DISEASES OF WAR 

and dry, dark brown or black, contracted mto a ball, tremulous, 
and protruded witb difficulty or not at all . The pulse is 
frequent, small, weak, and undulatmg and not unfrequently mter- 
naittent or scarcely perceptible In this state the patient may 
contmue for many hours or several days, with hfe trembhng m the 
balance, until at last the stupor passes mto profound and fatal coma 
But on or about the fourteenth day there is often a more or less 
sudden amendment The patient falls mto a qmet sleep, which 
lasts for several hours and from which he awakes another man 
At first he is bewildered and confused and wonders where he is 
but he recognises his attendants and friends and he is now conscious 
of his extreme debihty The pulse and temperature have faUen , 
the tongue is clean and moist at the edges , there is a desire for 
food After two or three days the tongue becomes clean and 

moist aU over, the appetite is ravenous, the pulse has fallen to its 
normal standard or is unusually slow, and the strength is rapidly 
regamed ” 

In the strenuous conditions under which extensive typhus 
epidemics occur the mdividual who is already weakened from 
malnutrition and exposure to cold often fads to notice the imtial 
symptoms of the disease, so absorbed is he m the umversal struggle 
for food, clothmg, and warmth Thus, though the ordmary history 
IS that the patient had felt shghtly mdisposed one or two days 
previous to the onset of the temperature, the first sign noticed 
may be sudden mental confusion or a delusion m an apparently 
healthy mdividual For instance, I recollect travelhng on a loco- 
motive from Kmbyshev to Moscow with a British colleague, a 
healthy man of forty It was wmter, and we crouched m front of 
the engme furnace with the bitmg wmd of the Steppe on our backs 
My colleague remarked suddenly that he was an apple-green on one 
side and red on the other This was the onset of a severe attack of 
typhus Agam, it is by no means xmcommon for sudden homicidal 
mama or smcidal attempts to be the first symptom of dlness noticed, 
and tragedies may occur through this cause An mterestmg fact 
m connexion with these sudden onsets is the long distance patients 
dehnous with typhus will walk m spite of the acute toxaemia of the 
disease, frequently under the impression that they are runmng 
away from hce I have known dehnous patients walk as much as 
ten mdes over the open snow of the Steppe m the depths of a Sibenan 
wmter, clad only m a shirt, before they collapsed and were found to 
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be Bofierntg from typhus fever In the great majority of cases^ 
hoTTCVor acute dehnum is estaUiahed oulv at the end of the first 
week, ftpd a striking feature of the patient s condition then may be 
his clanty and non^ mental state dnnng the day at a time when 
he IB wihDy dehnouB at night. Two very constant symptoms at 
the onset are headache and bronchitis. The former may be frontal 
or occipital and its striking intensity may be a useful secondary 
diagnoeho sign 

Relapaea an4 Second Attacks 
Relapse* in typhus, if they occur are exceedingly rare. Second 
attacks certainly occur hut th^ are rare, and a single attack geuer 
ally confeiB hfdong immunity But the great differonoe m the 
vmileDoe of the strains with the consequent variation of mortahty 
m fuooemve epidemics m the same country and the frequency 
with which patienta m an endemic area state that they have pre- 
Tioualy had the disease perhaps as a child suggest that second 
attacks may bo commoner than is generally supposed, 

Dla^oals 

The chmcal diagnosis of typhus fever is freqnently exceedingly 
difficult The oonditions wbch favour its spread penmt the ocom 
enoe of other diseases m epidemic form and, except m sporadio 
outbreaks m the vast maionty of the cam* 1 have seen the diagnoeis 
was complicated by a double infection. Thus m Bnmaiua r^psmg 
fever and malignant rnnlann were widely epidtono at the MtTnp tune 
as typhoB m Russia relapemg fever malana and smallpox m 
Poland relapsing fever and typhoid fever m Chma measles # 
malignant fonn of eoarlet fevur m Bohvia influenza and pneu 
monia. The chmcal picture preaented by one, two or often three 
of these diBeaaei m one bemg is obviously extremely oompheated, 
andrt la therefore of fundamental impoTtance to be gmdedby tbetwo 
c hn icial, signs of the diaeaae which are m my expeaanoe, the most 
rdiable These are the absence of the rash from the face and the 
fact that the rash does not appear m cropa. It is said that very 
occasionally the typhus exanthem may occur about the base of the 
hair on the forehead and m the bi ghwT temporal region but for 
practical purpoflee it* abacnco is the meet important diagnoetjo mgn 
we know The abeence of croppmg has been repeatedly BlmiMod 
Binoe it was first noted by Btewart in 1840 
The date of appearance of the rash ipid its distribution on the 
tnmk and hmbe are too variable to be of great value m difficult 
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cases. Actually the exact day of the first appearance of the rash is 
difficult to determine, partly ouing to the difficulty of saying exactly 
when the illness started, and partly because the rash may be 
extremely faint in its early stages The commonest tune is about 
the fifth and sixth days, but this is by no means constant Peacock, 
for mstance, m a senes of 28 cases stated that the exanthem appeared 
m two on the third day, three on the fourth, five on the fifth, seven 
on the sixth, six on the seventh, two on the eighth, two on the mnth 
and one on the ninth or tenth The presence of a rash m some form 
IS, however, very constant, and m Murchison’s cases an exanthem 
was noticed m 93 2 per cent of admissions to the London Fever 
Hospital The rash is often famt and transient and may be absent 
m rmld cases m children My expenence agrees with that of 
Browne Langnsh, who as early as 1736 wrote, ” Petechial spots and 
red efflorescence in large areas sometimes appear upon the skm 
, the bnghter red they are of, so much the better sign ' but when 

they appear of a purple brown or dusky or black colour they manifest 
a greater degree of putrefaction ” In other words the deeper the 
colour of the rash, the greater its abundance, and the earher it 
appears the more senous is the prognosis 

The character of delmum may be very characteristic The 
delusions tend particularly to be of a temfymg type, with mght- 
mare dreams, and may be associated with a fear of hce, which the 
patient imagmes are cons umin g him, covenng his pillow or droppmg 
from the ceihng Occupational delusions are common, and what 
one may descnbe as “ dissociation ” delusions are often characteristic 
m the later stages of the illness Thus, the patient asks for his chm 
to be taken off for shavmg, for his legs to be hung up at the foot of 
the bed or m the wardrobe, or he imagmes he has left a leg lying 
about downstairs I beheve this type of delusion is of much value 
m diagnosis of cases m the second week of the disease 

The temperature is so often altered from the classical form by a 
second disease that, except m sporadic cases m non-endemic areas, 
it is of httle gmdance, at any rate m the earher stages of the disease 
On the other hand, errors of diagnosis have occurred through over- 
looking the fact that fever is mvanably present m typhus fever, and 
cases of patients with mental lUness and flea-bites have been thought 
to be typhus 

In sporadic cases, where the disease is commonly uncomphcated, 
in addition to the three classical symptoms of fever, nervous mam- 
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feeUbons ai^ rash, the meet suggestive symptom m my eipenenco 
B the generil appearance of the patient The dark and heavy flash 
of the face the mjection of the eyes, often with petechial hffimor 
rhages, and the dull stupefied look closely reaemble the condition 
fou^ m individuals in the later stages of an alcohoUo debauch. 

cases of alcoholism with vermin bites have been mistaken 
for typhus fever when the absence of temperature has been over 
looked. 

Apart from the clinical aspects of tl^ discsjie during the febrile 
poiod, rt u often important &om an epidemiological pomt of view 
to detect cases which have recently had the disease hut have 
recovered. At the beginning of convalescence the pntient i mental 
condition b often far from nonnaL Ha mental proceesea are 
•lowed down ho speaks very deliberately and cannot immediately 
reply to ample questions. This state may contmue for some weeks 
during which an attack of mental confusion or even acute dehnum 
may recur A dnconcerting symptom may be the sudden occur 
rence of ttauaeut deluswua la a convalcBCcnt who is apparently 
ahaolutely normal mentally A slight tremor of the hands pemsta 
for a long tune and localised paralysis, particularly of a hmb may 
occur dunng convalescence. Sadden syncope may supervene at 
any time m convalescence and m almost all cases great caxdiao 
exhaustion b very manifest for some weeks after the ilhiMa. Local 
^•ed gangrene, mclading cancrum ons is common m typhus and, 
though It often develops m the course of the iTlnnea it may only 
some time after the temperature falla. One or more of 
the above symptoms occurring m a typhus-mfocted area m an 
^^hndual apparently weak, either from under nourishment or aa 
the result of mdefimte illneas, may suggest that the person has 
•n attack of typhus. When it is poasible to carry it out the Well 
Felix reactaon is of course of value dunng oonvakeconce m such 
cases. 

TAe TVril Fdix Readwn — ^The diagnoais of typhus at the end of 
the first week can be confirmed by the Weil Fehx reaction. T}ii« 
depends on the fact that at the end of the fint week or wt riyyr the 
blood devdope the power of agglutinating the scKalled Pretetu X 
•tnma, Thu reaction is ipeofio for the typhus gro up of fevers 
and agglutmation of 0X19 appeara to be specafio for louse-bome 
*nd flea-bome typhua. The OXJP tuspensum issued by the Oxford 
Standards Lab^ory should be used and the test out 
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macroscopically A strong reaction in a dilution of 1 . 80 or 1 * 100 
may be regarded as positive when read by the naked eye, but m the 
later stages of the disease the titre usually nses to 1 1,000 or more 
On the other hand, an mcrease in the agglutmatmg power of the 
serum, established by repeated exammations at mtervals of two 
days, 18 significant, even at a titre of 1 : 50. jProm a purely epidemio- 
logical pomt of view two difficulties about the use of this reaction 
for diagnosis are that it occurs only relatively late m the disease— 
towards the end of the first week, and that under conditions of 
work in an epidemic the necessary 0X19 suspensions are not always 
available 

Of the differential diagnosis it is difficult to speak bnefly, and m 
practice it is generally impossible defimtely to diagnose the sporadic 
case of typhus fever before the rash appears on the fourth or fifth 
day. Until this time there are many febnle conditions which it is 
impossible to distmguish from it, as the Weil-Felix reaction is only 
present towards the end of the first week Two common conditions 
which readily cause error m diagnosis m the earhest stage of the 
illness are the enteric fevers and the pyococcal mfections of the 
central nervous system. A gradual nse of temperature, absence of 
the typhus facies, and the mental condition of the patient may be 
of assistance m excludmg typhus m cases of the entenc group, but 
frequently it is impossible to reach a diagnosis until the results of cul- 
tures from the blood, feeces and urme and agglutmation tests are 
available In the case of the pyococcal infections early diagnosis on 
purely clmical ground is often impossible, and rehance has to be 
placed on the results of the exammation of the cerebrospmal fluid 
and later on the rash and the Weil-Fehx reaction The existence 
of paralysis or a gradual nse of temperature are against a diagnosis 
of typhus The absence of the rash from the face excludes measles 
and smallpox, though the prodromal rashes of the latter may closely 
resemble those of typhus m appearance and distnbution The fact 
that “ croppmg ” does not occur m the exanthem of typhus helps 
m excludmg the entenc group Infections which have given nse 
to mistakes m diagnosis are acute febnle conditions, such as pneu- 
moma and influenza, associated with ve rmin bites on the trunk In 
the case of vermin bites the central puncture can readily be detected 
with a lens, and the lesion disappears on pressure except for the 
central dot Malana and relapsmg fever can of course be excluded 
by blood films taken dunng the pyrezial stage Moreover, malana 
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reacts at once to quinine arwl relapsing fever to aalvorran Double 
infections of tlieao diseases mth typhus frequently offer extreme 
difficulty in 
Treatment 

Apart from the use of convalescent aerum, the treatment of 
typhus U entirely 'Bymptomatio. Unfortunately there is no evidence 
that aulphonaniides are of any value. The first step is the com 
plete dismfestation of the patient, a process ^rhioh should be 
repeated ten days later in order to destroy any eggs that may have 
been mmed arid ^rhich have since hatched out. Sedatives and 
often physical re a tiamt are required m the earlier stages of the 
disease. The nursing Is of the greateat importance, particnLirly m 
relatKm to oral hygiene and to bedsores as the illness is almost 
mvantbly accompanied by f*cal mcontinence. The patient should 
be encouraged to dnnlf as much water as poesible. Increasing 
cardiac wealmess may call for carefuDy considered treatment. The 
«*hibition of auoh atinmlanta as alcohol may sometimw be of value 
m tid in g a patient over a cntical tune but its value xs much more 
^pfited than was formerly believed. 

Compheabona are fortunately not common during the acute 
■tage, hut bronchitrs ts frequently present and calls for the ordinary 
therapeutic measures. 

Control ol Typhus Fever 

Anti typhus units conaistuig of doctoia, nursee and subordinate 
nicdical aurffisnee thoukl bo organised and trained boforehand 
wheievcr cases of typhus may bo anbapated In vierw of the 
iiinch krwer deaUi rato from typhus at early ages the pcraonnel of 
these units should be as Toung as potsible and m any case not more 
than forty years old. As an attack of the disease almost mvanably 
oonfeis lifelong nnmumty use should bo made wherever possible 
of mdmdmjg who are known to have had typhus. It b dwirablo 
to recruit personnel as far as possiblo from doctors and nurses 
coming from areas where typhua is endemic, partly for the above 
roaaon and partly for their knowledge of the disease. 

Too strong emphasis cannot be laid on the greet danger to which 
P^oiinel who work amongst typhus patients are exposed and on 
the need for careful personal supervisKm of their activities by a 
“*di^ offloBT The naort dangerous parts of the wntk are the 
for cues m houses, the work m the sdnussion block of a 
^Tphui hoopttal, and the de-louamg of contacts of patients, their 
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clothing and bedding, but m all typhus work no unnecessary risk 
through slackness in taking the necessary precautions must be 
tolerated Although we have no definite knowledge of any vaccine 
which certainly protects under field conditions, all workers shotdd 
be offered the possible protection conferred by inoculation The 
hair of all medical personnel deahng with typhus should be cut short 
and if possible shaved, mcludtng hair on the body Protective 
clothing must invanably be worn This can be made of any closely 
woven strong cotton fabnc, and should be dark blue or khaki in 
colour in order to show up hce The garment itself should be made 
m one piece, mcludmg a hood for the head, the legs bemg contmued 
into the feet as in, fishmg waders It is completely closed except 
at the back, round the face and at the wnsts The back opemng 
IS closed by a zip which, if properly fitted, gives most protection , it 
should be non-rustmg If zip fasteners are not available, the aper- 
ture down the back should be closed with tapes stitched on the 
outside so as to allow an overlap of at least eight mches The hood 
IS fitted with a tape running round the face aperture and tied 
below Tapes and elastic are provided to draw the sleeves closely 
round the wnsts All seams m the garment must be made with 
two rows of stitchmg Gloves and gumboots must also be worn 
The gloves should be of rubber or cotton fabnc and should come 
weU up the forearm and gnp closely over the sleeves Lighter 
forms of gum-boots are the most smtable for ordmary work 
The garment descnbed above has the practical advantage that 
even m extreme cold it often obviates the need for the use of furs 
To be effective from this pomt of view, however, it must be made of 
cloth that 18 absolutely wmd-proof and be loose fittmg, and the 
wearer must be actively employed For relatively sedentary work 
furs are necessary and must be worn underneath the protective 
clothmg, a number of protective garments of extra size bemg pro- 
vided for the purpose The need for nurses to wear protective 
clothmg depends on how far confidence can be placed on the efficacy 
of the disinfestation on admission If this can be rehed upon 
completely, as m the case of first-class typhus hospitals under 
normal conditions, only ordmary nursmg uniform need be worn m 
the wards Under epidermc conditions, however, and workmg, as 
18 often the case, with a largely untramed staff m the admission 
block, it IB impossible to be certam that every louse is destroyed 
prior to adnuttmg the patient to the ward, and consequently the 
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ipecttl girmenta deecnbcd above sboold be worn constantly by the 
nanea. The gnrmenta must be mvanably used by all who scorch 
for cates m houses or elsewhere, aD engaged m disinfestation work 
or working m the admission block of a typhus hospital 
It M dearly impracticable for all those engaged m general work 
m a typhus area to wear protective clothing but the nsk of infection 
can be greatly minimised by having the hair short the body hair 
ihaved frequent bathing and by mvanably wearing a smooth 
cloth raincoat or rubber mackintosh coming down to below the 
knees m conjunction with long boots or puttees Fur coats should 
be wuru with the for inside and the ramooat on top 
Bach bee as may have been acquired by mechanjeal transference 
are cm the outside of the coat Some httle time is required for them 
to make their way on to the wearer’s skin and it is for this reason 
that It is most important to carry out disinfestation of outer clothing 
at as short intervals as possible 

One of the greatest naks m typhus work anics when it is neoeesary 
to hve and sleep in squalid peasants houses, railway trams etc , 
m a heavily Infected area. The chance of infection may however 
be greatly lessened by the use of a special sleeping bag This can 
be of any dosely woven cotton material and should be mad^ m the 
form of a sack ten to twelve feet long and fitted at the open end 
a upper or ctroular tape which can be drawn tight and fastened 
up from the inside. Inset m an aperture over the face, are two 
^^^^“^bneasee of musUn supported on a light metal frame. The 
■whole sleeping bag con be boiled and give* protection from the 
attacks of all Insects — bugs, fleas and hoe, 

Atrangemeuts must also be made for the frequent bathing of 
P®WBmel, where this is possible and for the regular disinfestation 
of their gaimenti and sleepmg bags The stoToe reqmred include 
portable baths or showers, fuel for heating water soap h*ir chppers 
nail brushes towels eta m addition to as good rations as 
poflsible to obtain. 

0 / typAtu fever \n the fdd — As no protective vaccine of 
efficacy m the field is known with the possible exception 
Wmgl s vacane, the only means of oontrolhiig typhus fevur is 
y the destruction of lice on both the body and olothmg of all thoee 
®rtedwho may have been m contact with a case Lice and mta 
^ killed by eipoeure of five mmntea to a temperature of 65 0 
actual practice the temp eratu re ahould be 0(y C and clothing 
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should be exposed for thirty minutes The msects and their eggs 
are kiUed instantly by exposure to moist heat at a temperature of 
80° C or over, but m practice a temperature of 100° C should be 
used Bathmg and de-lousmg of clothmg should be repeated at 
weekly mtervals It is obvious that the possibihty of checkmg an 
epidemic depends upon how conscientiously this work is earned 
out, and careful study should be made beforehand, not only of the 
best means of de-lousmg under local conditions, but also of the details 
of the safest technique by which the patient can be removed from 
his house, admitted to, and treated m hospital, so as to subject 
those domg it to a minimum nsk of infection 

The destruction of hce must obviously be done simultaneously 
on the body and the clothmg Arrangements must therefore he 
made for the individual to be bathed and if necessary shaved whilst 
his clothmg IS being treated In any area where typhus is epidemic, 
accompamed as such outbreaks almost mvanably are by a state 
of chaos, it IS impossible to kill all the hce on aU mdividuals 
Experience has shown, however, that a defimte reduction m the 
general degree of infestation of the population is followed by a 
greatly lessened number of cases of typhus and relapsmg fever 
The ordmary method of de-lousmg which are available m an 
orgamsed commumty are fuUy desenbed m the various textbooks 
and mihtary manuals and need not be described here There are, 
however, several important special pomts m connection with de- 
lousmg for typhus to which attention should be drawn In the 
first place it is clear that as the disease can readily be earned by a 
smgle louse, disinfestation of the patient, the “ contacts,” the 
ambulance, the premises and the personnel employed must be 
absolutely complete and must therefore be under the direct super- 
vision of a medical officer Not only must this officer assure himself 
beforehand that whatever disinf ecting machmery it is proposed to 
use IS effective, but durmg disinfection he must make certam that 
it IS bemg correctly used Secondly, rapidity of action is the key- 
note of typhus control m order to destroy infected hce before rhey 
become infectious, i e m six days after feedmg Thirdly, the method 
of de-lousmg by “ hand-pickmg ” is to be strongly deprecated m 
typhus areas It is impossible to do this without crushing a certam 
number of insects with the risk of auto-moculation FmaUy, 
whilst it may be desuable to utihse every method m deahng with 
typhus-infected hce, the greatest care must be taken that the use 
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of msecbode powders does not consbtnte a danger bj creating a 
confidence whicb leads to ne^ect of the well proved methods 
of protection and disinfoetation* Little is known of the action of 
these preparations on the Rickettsia themselves and their value 
Eea chiefly m their deterrent properties against hce The greatest 
caubon Bhonld be exercised m placing any reliance upon them m 
anb. typhus work. 

It is essential to reserve an ambulance for t3rphaa coses, and the 
vehicle which is chosen should be one which lends itself to complete 
cleansing of the mtenor and which ofleti no harbonrage to insects 
Ereiy care must be taken to transport the patient from his bed to 
the ambnlance in inch a way that bee are not shaken off him. This 
h best done by completely envelopmg him m a largo sheet ten feet 
long, dunng the jonmey from the bedroom to the ambulance It 
11 not necessary Lot to enter into all the detaila of the diamfestation 
of cases on arrival at hospital pnor to admission to a ward, as these 
^ sQggeit themselves m the light of the observations made above 
partionlsily with reference to the danger of the transference of the 
disease to personneL There are, however three important pomts 
Firstly every hospital mUnded for typhns cases shonld be provided 
beforehand with a properly equipped admission block and a dii 
infecting apparatus and should be ataffed by young personnel 
t^nined m thorough disinfestatiom Secondly in addition to the 
destruction of the hce the greateet care should be taken to ensure 
that sH nits are also dealt with. The blood of a typhus patient a 
iu^y mfectiouB for the two weeks of ninwi end a mt which has 
i*<en overlooked may hatch out, feed on the patient, wnH eventually 
cause the disease in a nurse. For tJni reason all patienta should 
undergo a second dmufestation ten days after they have been 
admitted to hospital. Thirdly it B nr^n mailTy to use Himn 
fectanta m the bath given to the patient as it is impoasible to 
a sufflaently strong solution of an ordinary domfeotant to 
ensure the death of the mseot m the relatively short tune m which 
rt is eipoeed, and at the same tune not to damage the patient 
The removal of the hce by Lathing b mechanical, and ordinary soap 
puesibly soft soap mixed with paraffin, la snfficient if oonsaantionflly 
apphed with a nail brush after the patient has been shaved 
Provided dmnfeetation has been properly earned out, it is no 
dangerous to nuiie a case of typhus than it is to nurso a case 
o typbnd fever or of plague freed from fleaa. It must, however 
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should be exposed for thirty minutes The insects and then eggs 
are killed instantly by exposure to moist heat at a temperature of 
80° C or over, but m practice a temperature of 100° C should be 
used Bathmg and de-lousing of clothmg should be repeated at 
weekly mtervals It is obvious that the possibihty of checkmg an 
epidemic depends upon how conscientiously this work is earned 
out, and careful study should be made beforehand, not only of the 
best means of de-lousing under local conditions, but also of the details 
of the safest technique by which the patient can be removed from 
his house, admitted to, and treated in hospital, so as to subject 
those domg it to a mimmum risk of infection 
The destruction of hce must obviously be done simultaneously 
on the body and the clothing Arrangements must therefore be 
made for the individual to be bathed and if necessary shaved whilst 
his clothing 13 being treated In any area where typhus is epidemic, 
accompamed as such outbreaks almost mvanably are by a state 
of chaos, it IS impossible to kdl aU the hce on aU mdividuals 
Experience has shown, however, that a defimte reduction m the 
general degree of infestation of the population is followed by a 
greatly lessened number of cases of typhus and relapsmg fever 
The ordmary method of de-lousing which are available m an 
orgamsed commumty are fully desenbed m the various textbooks 
and mihtary manuals and need not be desenbed here There are, 
however, several important special pomts m connection with de- 
lousmg for typhus to which attention should be drawn In the 
first place it is clear that as the disease can readily be earned by a 
smgle louse, disinfestation of the patient, the “ contacts,” the 
ambulance, the premises and the persoxmel employed must be 
absolutely complete and must therefore be under the direct super- 
vision of a medical officer Not only must this officer assure himself 
beforehand that whatever disinfectmg machmery it is proposed to 
use IS effective, but dunng disinfection he must make certam that 
it IS bemg correctly used Secondly, rapidity of action is the key- 
note of typhus control m order to destroy infected hce before rhey 
become infectious, i e m six days after feedmg Thirdly, the method 
of de-lousmg by “ hand-pickmg ” is to be strongly deprecated m 
typhus areas It is impossible to do this without crushing a certam 
number of insects with the risk of auto-moculation FmaUy, 
whilst it may be desirable to utilise every method m deahng with 
typhus-mfected hce, the greatest care must be taken that the use 
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mfonned of the enstenco and extent of the disease m then hxalit y 
and if neceesaiy a bnef dcscnption of some of the important diag 
noetic Bgns ihonld be arculated The ease with which cases of 
typhus are mused is weD shown in figures given by Davidson and 
Cnnctihank. Intbepenod 1901 tol926 STgnMp^ofcaseaoccniTed 
m Glasgow, and m 36 of these the diagnosis of the pmnaiy case was 
Uuseed. The analyiu of the diagnosis of the first case in each group 
was typhus 61, cnteno fever 22, pneumonia B other diseases 9 
As typhus may masquerade ttrider such varying chnical forms, 
aU death cerbficatea be somtimsed by the Medical Officer of 

TT»*1th Busptaous deaths, and he ihould heep in constant touch 
with all doctors in ha area engaged lu general practice In addition 
a doee search for cases must be maintAtnfd by the Medical Officer 
of Health bf ppfHmilfr mgarTt b«og paid to cases of ffiness 

when a doctor u not m attendance. In view of the luildiiww of the 
disease amongst rhiMr^^ absentees from school must be closely 
investigatedL Propaganda mformmg tbe pnbBo how the disease a 
earned, how Ece can be IdUed, and ouUmmg the dmnf ectmg facihties 
available is of the greatest impOTtance. 

In the event of troops bemg moved mto an area, where typhus 
!s widely epidemic amongst the general populatmu, it is of pnmaiy 
impoitance to do as mu^ as is reasonably posable to control the 
disease amongst the aviEans often in the absence of any mvil 
authority The oommonest and most difficult case occurs when tbe 
doease is widespread over vast areas, inch as the whole of Poland, 
Rumania and ^e Ukraine, amongst nhterate peasants with httle 
or no otgamsed health service, D^et thsae condrtwto rt a obvious 
that effective work a beyond the capacity of imported djsinfectmg 
plants, wbioh, being limrted both in number and by the tune taWn 
for each operatiou, oould only deal with a minute fraction of the 
population. Moreover as rapidity a the key note m action against 
typhus, the delay entsfled in ob taining and distributing disinfecting 
apparatus greatly reduces its praetK^ value. Any method for 
the immediate control of epidemic typhus under the conditions 
which may be expected m many parti of Eastern Europe must be 
one that can be applied at onoe and conseqnently one which tbe 
population can carry out fm themselrM with the facihties avallsble 
in the villagee The first step is to convey to the whole population 
the fact that typhos fever a earned by the human louse and by the 
human louse only Many persons will sheedy know this, probably 
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be remembered that the blood of typhus patients is highly infections, 
and consequently great care must be taken m coUectmg blood 
samples and in nursing patients who are coughing blood The 
excreta are, at any rate theoretically, infectious The question of the 
possibility of droplet infection from the cough is undecided, and some 
authorities urge the necessity of weanng masks for nursmg, whilst 
others do not consider there is any appreciable risk from this cause 

Typhus fever is the only disease which may be met with in 
Bntam which we know may be dangerous durmg the mcubation 
penod Throughout the twelve or fourteen days after infection, 
before the illness manifests itself, the patient constitutes a potential 
danger through the mfected hce he may carry. A very large 
number of contacts may thus be created, so that once the disease is 
really epidemic m an area, it is useless to attempt to deal with more 
than the immediate (family) contacts, and efforts can be usefully 
directed only to the reduction of the louse population generally 

With regard to the disinfestation of the prermses, cyamde gas is 
probably the most satisfactory, though its action on the Kickettsia 
is uncertam We have no evidence that sulphur or formalin, as 
apphed in ordmary disinfection, has any lethal effect on hce or 
Rickettsia bodies Armchairs, sofas, wardrobes, etc , are all likely 
to be infective m the bedroom of a typhus case , but as they cannot 
be readily disinfested m an ordmary disinfector, and as there 
could be danger m handhng and transportmg them, disinfestation 
tn situ is essential Beddmg and clothmg of the patient and the 
immediate contacts should be thoroughly dismfested with steam 
As hce, if unfed, die m ten days, the simplest method of de-lousmg 
a house, mcludmg the furmture, is to shut it for a fortmght, sealmg 
the doors and windows and bucnmg a sulphur candle to prevent the 
inhabitants from re-entermg it As the disease is not transmitted 
through the egg, no danger is to be apprehended, even if these 
survive, provided the patient has been removed 

With regard to disinfection of beddmg and clothmg, though 
ideally a dtsmfectmg station should be reserved for typhus work, m 
practice this is rarely possible If an ordmary disinfecting station 
is used, it must be closed for all other purposes untd all the typhus 
work IS done and the station has been thoroughly cleansed It is 
essential to be absolutely sure that the dismfectmg machmery is m 
proper order and correctly used 

Immediately typhus occurs, aU practitioners should be kept 
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infocmed of the extftcnw and extent of the disease m their kxality 
and if necessary a bnef de^cnpUon of some of the important ding 
Doatic egns should be circulated. The ease ^nth which cases of 
typhtti are mused is well shown in figures given by Davidson and 
Crmckshanlc. In the period 1901 to 1926 87 groups of cases ocourrod 
m Glasgow and m 86 of these the diagnosis of the primary case waa 
mwed. The analysis of the diagnoeis of the first case m each group 
wu typhus 61 enteno fever 22, pneumonia 6 other diseases 9 
As typhus may masquerade such varying clinical forma, 

aH death certificates thonld be scmtimsed by the Medical Officer of 
Health for suspuioui deaths, and he should keep m constant touch 
with all doctors in hia area engaged m general praotica. In addition 
a ckae search for casea must be maintained by the Medical Officer 
of Health and hffl staff, particular regard being paid to cases of iHnesB 
where a doctor is not in attendarHsa. In view of the miTdnfss of the 
dueeae amongst children, absentees &om aohool must be oloeely 
mvestigeted. Propaganda informing the pubho how the disease ts 
earned, how fice can 1 m lolled, and outlining the dmnfectmg fadhtiQi 
availabk U of the greatest importanca. 

In the event of troope being moved mto an area where typhus 
u widely epidemic amongst the general population it is of primary 
unportanoe to do os much as u reasonably possible to control the 
duetM amongst the ovillaoa, often in the absence of any avd 
authxmty The oommonest and moat difficult case occurs when the 
disease is widespread over vast areas, such is the whole of Poland, 
Rm rmm a and the Ukraine amongst ilhterate peasants with Ettle 
or no organised health scrvioe. Under these conditiODS it u obvious 
that efEective work is beyond tbe capacity of imported disinfecting 
pl a nt s, winch, being Innrted both in nninber and by the tmnn twWn 
for each operation, could only deal with a minute fraction of the 
pupolation. Moreover as rapidity is the key note m action agamst 
typhus, the delay entailed m obtaining and distributing dimnfwrtmg 
apparatia greaUy reduoes its practical value. Any method for 
the i m me d i ate control of epidemic typhus under the coniitions 
whtth may bo expected m many parts of Eastern Europe be 
one that can be applied at once and oonsequently one which the 
population can carry out for themselvoa with the fecflihea available 
in the village*. The first step is to convey to the whole population 
^ &ct that typhus fever is earned by the human louse ty the 
mnan louse (^y Many persons will already know this, probably 
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the majority, but it 13 nevertheless an essential preliminary to 
further activities to convey tlus information to as many people as 
possible in the affected area The second step is to descnbe m an 
absolutely simple way the best method of getting nd of lice from the 
body and the clothmg, giving exact details as to the shavmg and 
bathing necessary, as well as to the disinfestation of the clothmg. 
In cases where facilities for radio reception exist in villages, these 
two preliminary steps can be earned out by wireless immediately 
Otherwise the mformation may be conveyed by Government 
instructions to the mayor of the township or village or by Govern- 
ment posters, though for the ilhterate these must be largely pictonal 
So great is the fear of typhus that a large proportion even of a 
peasant population will carry out any instructions givem Cuttmg 
the hair can obviously be done by all. With regard to bathmg the 
chief diflSiculty is the supply of soap, and one of the earliest measures 
may be to arrange for its distnbution to the Villages m each area. 
It will be found that with httle gmdance arrangements can generally 
be made for bathmg either in the pubhc baths, commonly of the 
modified Russian type, with which most villages in Eastern Europe 
are furnished, or in the houses of mdividuals In Eastern and 
much of Central Europe the village bathmg place m rural areas is 
the local river or pond m summer, and m winter, except for baths 
of the Russian type, httle if any bathmg is ordmanly done In 
villages where a Russian or some other form of pubhc bath does not 
exist, it IS necessary to explam m detail by means of wireless or 
Government instructions how to improvise a bath m one of the 
fresh-water butts with which every house is provided 

Cotton garments can be dealt with most conveniently by boilmg 
The most generally apphcable method of destroying hce m woollen 
materials under conditions of epidemic typhus is by the apphcation 
of heat by iromng. This has many advantages , it is simple m 
apphcation, easy to explam to ignorant people ; most households 
possess an iron, or where necessary rrons can often be distnbuted, 
repeated apphcations are possible, and the work can be carried out 
at regular mtervals by the woman of any household, who is ready 
to protect her family, mdependently of any outside arrangements 
Perhaps the greatest value of ironmg is, however, that it can be 
used m the disinfestation of sheepskms and furs, which will not 
stand the apphcation of steam or the dry heat temperature reached 
in an oven 
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In many parts of Eastern Europe the Rcasun bath can be ntihsed. 
This M a wooden or bnck hut m which a fire is made under hecpe 
of stones, which are thus heated to a high temperature. Buckets 
of water are thrown on the stones the water nnmediately evapor 
atmg mto clouds of steam^ The population are first bathed and 
de*kiused in the bath house, and then the amoont of heat and steam 
a increased so as to deal with the bedding and clothing Subse- 
quently no further water Is thrown on the stones and the heat of 
lie hut is allowed to dry out the roatenaL 

In districts where such baths do not ezst it a often possible for 
the peasants to buEd brick ovens These can be made of local 
unbumt bnck rapidly and m large numbeia and heated with wood 
fash The matmul for dismfeatataon is mtrodnced and left for half 
an hour care being taken to hang the bedding and clothmg so that 
proyaion a made for the complete ciroulation of hot air A useful 
modification of the oven is an underground pit or excavation m the 
side of a bank, which can be heated to the requisite tempentuie by 
biazien placed within H the heat bemg retamed by a onrtam hong 
over the entrance 

In oonaidgnng improvised dkinfestmg methods, a word of cantjon 
a necessary with regard to the use of Serbian barrels, sack, and other 
damfostors widoh depend for their efficacy upon the use of o mien t 
steam. Not only are they difficult to em|joy on a really large scale 
owing to their small mdividual capacity birt the fact that ^ gar 
mests emerge wet is a very great disadvantage, especially m a 
country where all moisture freeses hard at once. In dealing 
with iporadio outbreaks m a rJirnKt#! which allows of the hot 
gannents drying when shaken out Serbian barrels, sack and 
other current steam dmnfestcrs may nevertheless be of great 
value. 

None of these methods », bcrwever apphcahle to the commonest 
wearing apparel m Northern Europe m winter namety sheepskins 
and fort. In wmter m a cold country it is rnffiiaent to leave the 
furs on the outside of the house m the open during the night for 
every louse to be destroyed. Whether the ruts (eggs) survive or 
net depends upon the degree of cold, but m any case there is no 
endenoe that these can transmit the disease. TSTien the m^ts are 
not fufficlently cold the only possible way of dealing with sheep- 
skins m the abeenoo of imported chemi^ dmnfectants such as 
naphthalene, is by ironing 
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Finally mention should be made of two methods of louse destruc- 
tion wluch, though still m the experimental stage, may eventually 
supersede many of the older methods of disinfestation. The first 
of these is the utilisation of various powders lethal to hce^ which 
are used either for dustmg garments or for the impregnation of 
elothing These powders are undoubtedly of the highest value, 
not only as disinfesting agents, but also as deterrents, and are 
being extensively used in the Allied Armies with increasmg success 
It must be remembered, however, in all louse control work, that 
it IS one thing to deal with a disciplmed group of men, where the 
regular use of the powders can be enforced, as contrasted with a 
civilian population, often illiterate and under no direct supervision. 
So far, no opportunity has ansen to utdise these insecticide powders 
on a wide scale amongst an ordinary civihan population 

A second new method of disinfestation depends on the utilisation 
of methyl bromide Clothing is placed in a special sack with an 
ampoule of methyl bromide The sack is closed and the ampoule 
broken At the end of half an hour the sack is opened, a penod 
of ten mmutes is allowed for ventilation and the operation is 
complete Certam dangers in the use of methyl bromide call for 
precautions and necessitate carrying out disinfestation work in the 
open air From a practical pomt of view, however, the greatest, 
drawback is that, owing to the temperature at which methyl 
bromide volatihses, the method is not practicable when the climatic 
temperature is low, i e in cold countries where typhus is most 
hkely to occur Expenmental work is at present proceedmg m 
connection with other chemicals similar in their action to methyl 
bromide but which volatilise at a lower temperature 

Those who wish to study more fully the chmcal aspects of typhus 
fever are recommended to read Continued Fevers by 'Murchison, 
1884 , Infectxous Diseases by Claude Ker, 1920 , and Chmcal 
Practice in Infectious Diseases by E H R Hames and M Mitman, 
1940 

For the biology of the louse reference should be made to The 
Louse by Buxton and Lice by Smart 



CHAPTER XX 

TYPHOID AND PARATYPHOID FEVERS 

Before 1914 ptratyphoid fever B itm verj rare in Englaiid 
oomparod latt ^toid fever and it nnknown m India. Many 
Bntnli BoWict* became mfectod mUi it m tbe early toontlia of the 
war m part from the cavil populatiOD doae to the front, eepecially 
Ae Belpan r e f n g eea, and m part aa a resnlt of the reoccupation after 
the battle of the Marne of tcratoiy which had been fouled by 
paratyphoid camera among the Qesnan mvadeza. It was later 
convey^ to all the theatcea of the war by aoldwra drafted from 
Franco, Paratyphotd A was well known m India, though it had 
rarely bean recognised in Europe before the war The majority of 
the eaiher casee winch ocoured in France were among troops ftooi 
India, but its hig^ madenca m OaUipoh and ita much greater 
frtxpency than paratyphoid B m Salomca showed that it must 
have bem endenuo, th^h hitherto unrecognised, m these areas. 
It is mtarestmg to note that whereas paratyphoid B is probably 
very much more oommon In Qreat Botain now than before the lart 
war whereas typhoid fever a much lees common, para^hoid A 
has never spread among the crvilian popnlsticm m EngUnd and is 
now almost unknown. 

In the four years between 1914 and 1918 with an average strength 
of needy two million men m the Bntidi Army there were only 
20 149 cases of typhoid and paratyphoid fever with 1191 deaths, 
givmg a case mortality of &-4 per cent. About one>third of these 
occurred m France. The incidenoe there was highest m 1916 and 
1916 In spite of the growth in aba of the Army the number waa 
halved m 1917 and m 1918 with a latum strength, of two and a half 
mllhon there were only 90 cases of typhoid 43 of paratyphoid A arid 
166 of paratyphoid B The contrast between this record the 
6T 684 oaaea with 8,022 deaths In the army with an average 
strength of 208,226 which fou^t in the South Afocan War is 
remaxkabte. 

The number of casee of paratyphoid B m France formed at first 
three^piarteta but later only two-thirds of the total of A and B 
The incidence of the disease steadily dimmsshed after the first four 
months mipiu of the mcpeasmgtue of the army and m November 
261 
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1916, there were only 30 cases of typhoid and 92 of paratyphoid 
fever in hospital in France — ^the lowest number since October 19l4, 
Paratyphoid fever was considerably more prevalent m Galhpoli 
and Lemnos, where it was probably ten times as common as typhoid 
fever. According to statistics published by Martin and Upjohn, 
about 6,700 cases of entenc fever occurred among the 96,683 
medical casualties, which occurred m the 300,000 men who fought 
m this area up to the middle of December 1916, and of these about 
93 per cent, were paratyphoid and only 7 per cent typhoid fever. 
Paratyphoid B was the prevalent type up to the end of October, 
when paratyphoid A became more common, and by December it 
had almost entirely replaced paratyphoid B Paratyphoid A was 
also very much more common than paratyphoid B m Mesopotanua 
and m Salomca, where the total mcidence was small A few cases 
of paratyphoid C were recognised m these areas The mcidence of 
entenc fever m the Army m the Middle East in 1940 was 0 07 per 
thousand compared with 1 89 in the war of 1914-18 It has 
remained low smce then, although it was common among Itahan 
troops m Libya. 

AEtlology. 

The primary source of infection with tj^hoid and paratyphoid 
fever is a patient sufiFermg from the disease or a earner who has 
had the disease, as the infectmg organism may still be present m 
the faeces a year after the illness, water or food becoming contamin- 
ated by his excreta directly or more often mdirectly by flies and 
dust. The sputum has been found to contam the organism m cases 
compheated by broncho-pneumoma , it must therefore be regarded 
as a possible source of infection for nurses, orderhes, and other 
patients m the ward. 

Morbid Anatomy. 

There is nothmg about the morbid anatomy of the paratyphoid 
fevers, which clearly distmguishes them from typhoid fever or from 
each other There is perhaps a tendency both m paratyphoid fever 
A and B for the colon to be more widely mvolved compared with 
the small intestme than m typhoid fever, as ulcers are often present 
from the caecum to the splemo flexure, and I have even seen them 
m the rectum, but this is not a constant feature, for m two cases the 
small mtestme was alone mfected and m a third — a case of para- 
typhoid A — ^no ulcers were present m any part of the inflamed 
inteatmes Carles (1916) refers to six similar cases recorded by 



TYPnOU) AND PARATYPHOID FEVERS W3 
Frencli ob«emiTi, and to one tn whkh tte mtertiDe* irere not even 

inflam wd. 

Snnptoms 

The lymptomfl of typtoid and tte paratyphoid ferets are eo 
iQTwh that they are h«t described together The inonbation 
penod is between three and twenty days. The onset is generally 
more or leoi acnte. The patient always oomplaina of headache, 
often of abdominal discomfort sometimea of dianhcoa. The 
dianhcBa soon ceases, bnt the headache persists and poms in the 
back and hmbe develop so that by the fourth day he generally 
feels too weak and ill to oontmne with his nsnal oconpatioiu In 
■ome casea serere headache, abdommal pain with or without 
dianhcea, *t>A repeated ehiYenng attacks develop so acutely 
that in a few botue the patient b ohvxmsly OL Epistaxis, so 
ehgK t that the patient generally does not mention it onleBS 
specially asked was a common early symptom of paratyphoid 
in Franca. 

The headache may be sufELoenUy severe to prevent sleep the first 
few ni^ta, after which it gradoa^ nnproreB Diffuse abdommal 
discomfort ts oommoo it rarely amotmta to pam and generally 
lasts only two or three days, in very acute cases it may be 
serere and aooompamed by vomitmg The tongue b furred, and 
m severe oases it is dry and brown if an entirely fluid diet b given 
it remains coated except at the tip and edges 1 have, however 
generally fotmd that if the patient takee bisomts and other dry 
food, which entail chewing and promote the flow of saliva the 
tongoe remains clean and moist throughout the illnesa. The slight 
di s tthf oa, which oocun in more than half of the cases at the onset, 
b not serere, a ammll number of looee stoob being passed for a few 
days, after which constipation is almoet always present 
The abdomen may be normal m appearance bnt it b more often 
full There b generally no teodemeas apart from that of the ^leen. 
The spleen a palpabb m at least two-thuds of the oasM and m my 
expenence of paratyphoid fever it a found to be enlarged by per 
cusakni in all of the otheia. It b often much firmer m paratyphoid 
than in typhoid fever and may temam palpabb for some days after 
the temperature has fallen to normaL It is generelfy tender in 
the early stages and may give use to spontaneous pain, which u 
mcrcased by deep msp nation and oou^ung jg occasionslly so 
serere that the onset of pleumy is suspected Even when it b 



264 


]\IEDIOAL DISEASES OF WAR 

impalpable, pain is produced by deep pressure under the outer part 
of the left costal margin The liver is not enlarged The gall- 
bladder 18 occasionally tender o\vmg to the presence of cholecystitis, 
which may give rise to no other symptoms. 

In addition to the headache and abdominal discomfort, the 
patient often complams of pains all over the body, especially in 
the back and limbs and sometimes in the joints, which are not, 
however, swollen Shght bronchitis is often present durmg the 
first ten days, and may give nse to a troublesome cough, which is 
also frequently a result of pharyngitis Though at first the patient 
generally has a heavy, inert appearance, m most cases of para- 
typhoid he looks and feels comparatively well by the second week, 
and ho almost always feels still bettor at the end of the third week, 
even if the temperature is still raised. Only in a small proportion 
of cases of paratyphoid fever does the toxic condition with mental 
dulness, charactonstic of severe typhoid fever, develop 

In 76 per cent of cases spots appear between the sixth and 
twelfth days. They come in crops, which last three or four days 
and are sometimes still visible after the temperature is normal 
Jn paratyphoid they ore often larger, more irregular in shape, more 
raised and of a deeper red colour than m typhoid fever, and they 
are sometimes remarkably profuse They may not fade completely 
on pressure and sometimes leave a famt pigmented mark after they 
disappear. They occur most frequently over the lower nbs m 
front, on the flanks and on the back of the shoulders, but may 
even spread to the face, neck and arms , they are often arranged 
m groups In very rare cases purpura occurs in the form of petechise 
over the abdomen and limbs, or of plaques the size of a shilling, 
especially on the arms or legs The prognosis is then grave except 
m cases occurnng durmg convalescence, when the purpura may be 
associated with swollen and bleedmg gums and is doubtless the 
result of an insufficient diet 

The temperature rapidly rises at the onset, usually reaohmg its 
maximum in 48 hours. The mommg and ovenmg chart is of a 
typically spiky character with daily venations of at least two 
degrees , it is generally remittent, rangmg between 99° and 102° 
durmg the second week, but it may be mtermittent Continued 
fever is generally present m the second week of typhoid fever but 
IS very unusual m paratyphoid In many cases of the latter the 
temperature does not reach 103°, and it is rarely higher than 104° 
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Tho dnmhon of feTor yin* between one end eight weeks In 
about half of the oaaee it la twenty dayi or leas (Figa.26 and 21) 
It generally torminatee rapidly by lya», which la often complete in 
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two d&jv. It maf be followed by a Bodden nee of tempenttm 
lAftmg for one to three dajB, ai^ th» a oooasKmaUr repeated 
oTBe or twKe, Oiae, aod ocftasiooafly two three, oi o7«n ftwi true 
relapeeo, lasting aix to filteen da^ with a return of pjrectia and 
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often wfth iplanjo enlargement and a new crop of spot*, oocci m 
abont 10 per cent, of casee after between two and wgtiteen days, 
but mort ficequontly after to ten days of apyrona (Fig iS) 
Bigoia may U repeated thionghimt the illn^ In addition to the 
nutiaZ eilivenng attacks. Sweating ii much more oonunon m para 








267 


TYPHOID AND PAHATTPHOID FEYERS 
typlu»d tbm m typHoid f«Tor but it generally does not begm until 
after the first few days of fever. It may bo so profuse at night 
that the dothee have to bo frequently changed, and sleep is con 
sequently much disturbed 

A slow pulse is very chararteraUo of typhoid and paratyphoid 
fevers, a rate of 70 with a temperature of 102® bomg common at 
the onset however the pulse is often qmte rapid. The rate some- 
times vanes considerably without obvioua reason, and its vanations 
are mdepondont of vanattons m temperature. The pulse is very 
soft and often dicrotic, the systoho bl^ pressure varying between 
80 and 105 trim, of mercury Bradycardia may persist after con- 
vaksoenoe, but it gives nse to no symptoms. In a number of cases 
the heart a sh^tly dilated with a systobo murmur at the apex 
sligh t cyanosis and coldness of the extremiUee are then observed, 
and tachycardia may be present and may pemst for a considerable 
penod, greatly delaying oonvmlesoence. If a patient with this 
condition returns to doty before tih.e pouoned myocardium has 
completely recovered he is very apt to develop the effort syndrome 
(mda p S03) 

Hemorrhage oocoa m paratyphoid fever less frequently than m 
typhosd fever it is very rarely nvere, but fatal oases have been 
recorded. Ferfontioii, which had never been observed m para 
typhoid fever before the war o oo uis m less than 1 per cent, of 
oasee both of paratyphoid A and B generally m the fourth or fifth 
week the Beum, appendix and colon are mvolved with approxi- 
mately equal firequenoy In a third of the cases perforation is 
preceded by luBinorrhsge. Uoteansm is very rare only ocours 
m the most severe and toxio cases. 

Capniary bronchitis and bToncbo-pneumonia are comparatively 
common especially in bad weather The latter ts a senous oom- 
phoation and m my expenenoe is more frequent m paratyphoid A 
than B it may develop at the onset, so that the case is at first 
regarded as simple pneumonia. In rare cases the bronoho-pneu 
moma k complicated by a pulmonary abeoees the Bad, typJkmu 
ind paratypAosiu have been isolat^ from the sputum m pure 
culture iTilbir (1917) observed a few cases in which paratyphoid 
fever appeared to activate latent pulmonary tuberculoaia. Pleumy 
empyema, which is generally pneumococcal, mfbctiTe eaiocarditis, 
and pencardrtB have been observed in rare cases. Ihromboeii 
may occur m tbe femoral and saphenous veins, especially of the 
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left side, or m the small subcutaneous branches of the internal 
saphenous vem over the calf Pharyngitis, tonsilhtis and simple 
or ulcerative laiyngitis may occur The latter may be due to 
perichrondntis and lead to severe dyspnoea, which is reheved only 
by tracheotomy Laryngeal ulceration may produce stenosis, in 
which case all attempts to remove the tracheotomy tube are likely 
to fail. Transitory deafness is not uncommon and is probably due 
to mild otitis media. In several of the Salonica cases of para- 
typhoid fever pam was felt m the sole of the foot near the meta- 
tarso-phalangeal jomts, and there was tenderness m this region, 
though the joints themselves wore not affected , the pain began 
towards the end of the illness and generally lasted about a fortnight. 
MiUer observed several cases of arthritis, especially of the knee, 
two of which were followed by partial ankylosis. In several 
instances the jomt had previously been injured The condition 
often relapsed, especially if the jomt was strained In some cases 
true rheumatic fever compheated paratyphoid fever m men who 
had previously suffered from rheumatism 
Shght albummima, which disappears when the temperature falls, 
18 common ; occasionally true nephntis with blood and casts m 
the urme ib present, but oedema and other renal symptoms are rare. 
The blood disappears m a few days and the alb umin does not 
remain much longer In a fatal case of paratyphoid fever I saw 
m Salomca I found the kidneys large and congested with numerous 
minute abscesses and hfemorrhages under the capsule, but the renal 
pelvis was normal Polyuna is common during convalescence, and 
in rare cases as much as ten litres of urme are passed m twenty- 
four hours for eight or ten days As typhoid and paratyphoid baedh 
are often excreted in the urme, it is not surpnsmg that pyehtis, 
cystitis, and m rare cases pyelonephritis may develop The in- 
fection generally begins about the third week, cystitis bemg m most 
cases secondary to pyehtis Orchitis is an occasional late com- 
pbcation The mfeotion probably spreads ftom the urmary tract, 
which is always simultaneously infected The pus, which generally 
forms, always contams the specific bactenum The disease remains 
unilateral and no atrophy follows 

The bde is always found to contam the organism after death , 
this accounts for the occasional development of cholecystitis 
Jaundice was a common comphcation of paratyphoid fever m 
Gralhpoh, where epidemic jaimdice was also very prevalent Its 



TYPHOID AND PARATYPHOID PEVBBB 

rantj in France where it occurred in only 1 3 per cent, of entcno 
n tm and wna probably the result of aubacute hepatic necroeiB, and 
in Balcmica, whore epidemic jaundice wna oomporativcly rare, makes 
it probable that the aaaodation waa generally aoadontaL Bop- 
purative pylephlebitis u a vary rare compbcation and is generally 
secondary to gengtenoua inflammation of the appendix. Splemo 
abeceos Ip a rare ooin|dicatian ood leeults from infarction it a 
almost always fatal, and the epeofio organism can be isolated from 
the pus. 

Suppurative parotitis was a fraqnent complication In Meeopotamia 
m the hot weather when the vitality of the men was at a low ebb 
and the hoqutali were unders^ed. Sappmativa myositis, 
thyroiditis, cerebral ahaceaa, permetitis and costal penchondntis, 
flnd suppurative peritonitis without perforation have been observed. 

Intestinal symptoms may penbt for many months after apparent 
recovery Dianbma, wone after meak, the stools oontammg a 
little mucus, but no blood, generally ahemates with oonstipation. 
OooasKmaHy large qnantiUee of muons are passed, and a sevemr 
degree of constipation may be followed by an acuta attack of pain 
with slight fever lasting two ox three days, which may oloeely 
lamnlate appendicitis. 

Bacteriological and Serological Dlagnoeia.* 

Ahhou^ a diagnoeiB of enteno fever ” can often be made with 
almost oomplete oertamty on dmical evidence alone, the only in 
fisIHble proof that typhoid or paratyphoid fever A, B or 0 is present is 
the discovery m the blood fnoee or unne of the bacaQns, with its 
charactenstio onltural pr o pe r ti es and iti property of ag^ntmating 
with the speaflo nnmnne serum obtained from an animal immnnta#wl 
with the orgamam in qoestiou. 

From the bacteriological point of view the enteno fevers are 
nowadays taken as a nng^ gronp Following a report of a Btib< 
committee of the International Society of Mkrobiology it has 
become onstomaiy to Indnde under the title of the Ralnvinana 
Group ' nearly fifty etrains of bacilh known to cause erther enteno 
fever or gsstro-eutentii, Thoee reeponaible for the farmer ore 
Bad typAoeitm and Bact, panrtypiorm A. B and 0 True typhoid 
and paratyphoid B fevers are still endonuc m Great Britain and 
paratyphoid A u endemic mamly m the East. Paratyphend 0 
mfeotions may boctenologioany be divided into the W«t European 
• By P A. Kaott, ILD 



270 


MEDICAL DISEASES OP WAE 

type, another name for the bacillus being the monophasic Bad 
siapcstifer, and tbo Eastern or Hirsclifeld type met with in eastern 
countries Under war conditions any of these infections may spread 
beyond their usual geographical limits, although at present para- 
typhoid A and C are practically unknown m this country and m 
France In this discussion of the bactenological and serological 
diagnosis some account must therefore be taken of all these strains 

The direct methods of isolatmg the mfectmg organism are the 
same regardless of type Durmg the mcubation penod the bacdh 
pass ma the mtestmal lymphatics and mesentenc glands to the hver 
and spleen and are finally released mto the blood stream, the initial 
bactersemia comcidmg with the onset of pyrexia The clearmg 
action of the reticulo-endothehal system is then brought mto play, 
causmg further concentration of the organisms m the hver and the 
now enlarged spleen. The bile becomes heavily infected and with 
it large numbers of bacilh are flooded mto the mtestme and make 
their appearance m the faces Meanwhile the mtestmal lymphoid 
tissue has passed from the mildly to the acutely inflamed stage 
While bacteramia exists the bacdh are excreted m the urme, but 
after the blood stream has been cleared they generally appear only 
in the faces, though occasionally they persist for many weeks m 
the urme of convalescent earners Thus m about 80 per cent of 
oases a positive blood culture can be obtamed durmg the first five 
days of the illness, the frequency of positive urmary cultures is 
highest m the second week, and by the end of the third week the 
bacilh are plentiful m the faces in most cases, but have disappeared 
from the blood stream and urme 

Specific agglutuuns begm to appear m the serum durmg the 
second week of the illness. The titre rises for three or four weeks 
and then steaddy falls durmg convalescence, some agglutinins 
remaining, however, for years 

In every case the help of the laboratory should be called m early 
A blood cidture should be made at once Usmg the new cultiual 
methods desenbed below, positive results can often be obtamed from 
the faces withm the first week The popidanty of the agglutma- 
tion reactions is so great that m spite of the uncertamty introduced 
by the effects of T A B vaceme they are stdl often the only early 
tests .made. It cannot be too strongly emphasised that blood and 
facal cultures made without delay are under present conditions the 
laboratory methods of choice. 
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For blood cultures at least 10 o cm of blood sbcrald be withdrawn 
from a vein ■twI transfetred into ei^t to ten tunes its volomo of 
onltirro medta, whicli may bo broth or peptone water preferably 
containing 0*6 per cent, of sodium tanrocbolate. Isolation of the 
>^wTTi from mfected nrma presents no particular difficulties, but 
contamination of ths specimen should be carafoDy avoided. The 
percentage of poartive cultures obtainable from the nses from 
a vary kiw figure in the first days of the fllness to about 80 per cent, 
m the thud week. By the seventh week it has frjlen to 10 per cent, 
and about 2 per cent, of oases become camera foe a year or kmger 
At an stagea excrebon of the may be mtenmttent so that 

several fro^ speamens may have to be examinpd. When the 
infective bacilli are present m very small numbers a drop of freab 
fa»cal emulsion or a tnout rectal awab may be planted fiiht into 
bqmd ennobment ' broth contammg one of vonons substances 
known to inhibit Bad cdi Example are 1 m 600 000 brilliant 
green, tetratbionate or brilliant green plus a sman amount of 
Esbacht reagent. Overm^t incobotion considerably mcreases 
tbe ptop ort xonate number of enteoo organisms present, and if a 
drop of this culture u plated serially upon ilacCkoikey s bOe^t- 
la ct os e agar litmus lactose agar or preferably Wilson and Blau s 
brilliant green^bismuth cron agar or the same outhori desoiy 
choUte-citrate-thioeulphate agar oolomes of the pathogen are easily 
detected The last-mentloned medium u based upon tbe observa 
tion by Uefson (1936) that sodium desoxycholate in the presence of 
sodium citrate inhibits the growth of BacL coi* leaving that of the 
Intestinal pathogens largely unaffected. Both these Wflson and 
Blau media present difficulties m preparation, particularly Tindm* 
war conditions, but the Difeo Laboratones of Detroit, UbA., have 
shown how this diiadvantago can be overcome by supplying and 
exporting them m dehydrated form requiring only the addition of 
water before sterihsation and use. The Difco brilliant-green* 
bismuth-iron medium corresponds to Wilson and Blairs ongmal 
formula the Difco 83 Agar contains sodium desoxvcholate and 
sodnm crtiate as well as brilliant green and sodium thiosulphate 
and corresponds to then second medium. There is no doubt that 
for mDd mfectumi convalescents and earners the use of these 
ennchmeait methods b alwaym deenable After tbe final platmg 
the fermenUtioii reactions of any non lactose fermenting 
are worked out and final identifloaticm of the strains may m the 
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case of the paratyphoid organisms require agglutmation tests with 
specific anti-sora Tfiese may be made (1) by the quick method of 
picking off a surface colony from one of the plates, mmng it with 
known serum on a microscope shde, and exammmg for agglutmation 
with a low-power miscroscope ; or (2) more accurately by Dreyer’s 
method of making a series of serum dilutions, to each of which a 
httle bacillary suspension is added in small glass tubes. These are 
partially immersed in a 67° C. water-bath and agglutination noted 
as flocculation visible to the naked eye. 

In recent years study of the antigenic structure of the bacilli 
responsible for the enteric fevers has mtroduced comphcations mto 
the performance of diagnostic agglutmation tests. But m the pro- 
cess greater accuraey has been achieved It is essential to consider 
not only the circumstances and penod in which specific agglutuuns 
m general can appear m the patient’s serum, but also the significance 
of the detection of those concerned with particular antigenic 
fractions. All these entenc-producmg bacilh may cany one or 
both of two antigemc complexes . m the flagella reside the H 
antigens and in the baciUary bodies the 0 or somatic antigens 
The patient may develop agglutmms to one or both of these, and 
to mvestigate his reactions fully agglutmation tests are now earned 
out with both H and 0 bacillary suspensions in all cases Stand- 
ardised suspensions can be obtamed from the Oxford laboratones 
through the Medical Research Council ; they are so graded that 
the final results are quantitatively comparable, a great advantage 
over the earher methods 

Interpretation of diagnostic agglutmation tests depends upon 
whether the patient has previously suffered from enteric fever or 
received prophylactic moculations of TAB vaccme In the 
absence of either of these conditions there is a tendency for a patient 
infected with typhoid fever to develop stronger typhoid 0 than H 
agglutmms, whereas with paratyphoid infections the H titres tend 
to be higher than the 0. Numerous exceptions axe met with, how- 
ever, and it 18 unsafe to base a bacteriological diagnosis upon this 
difference alone In practice it is best to observe the rate at which 
both types of agglutmms appear m the serum Discovery that a 
patient has developed strong 0 agglutmms to any of these bacilb 
IS of great value m mdicatmg a true entenc infection ^ The exact 
type of organism causmg infection may not be mdicated by the 
0 estimation, because cross agglutination is so marked with 0 bus- 
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pennonB of Ac diflerent ffamna. But with the H Buspensiona, 
which iie mooh more Bpocafic although the H ngglutumui are often 
Blower to develop differentiatKin can uiually be made, A modem 
agglatmatum ieet therefore cooeiata of mixmg the pfttMnfB Berum 
m graded dflutaoni with a secieB of known H and 0 bacillary sue- 
penfiona, prepared from ttraiQB Ukely to be met with m the district. 
Whenever pcwihle the teat le repeated at intervals. Early poertive 
0 agglutmation affecting several strains luggeats an enteno fever, 
and a raiTig H titre towards one paitraolar itiam mczmunates it as 
the infectmg agent. 

The mteipretatiOQ of ag^utmafargi reactums may be oomplioated 
by two dicumstancea. The paUent may come from a commumty 
having some natural immunity and therefore some natural agglu 
m hii sfiTum nTvd be may have previously leo ei ved prophy- 
laotio moculationi such at TAJB vaccina Where enteno fevers 
are endeimo, subohnical mfecbona often result m high agglatmm 
trtrea. But foQowmg Infeobon the ongmal 0 titie falls much 
more rapidly than the H, and therefore the resadual agghitmoui 
are mainly of the H type. In such a distnct a high 0 titre is 
particularly to be Bou(^t before a dia gryjoa of new eotexio mfeotaon 
is made Frophylactoc TA3 vaocma injections at first provoke 
both H and 0 agglutinins, but m this case also the 0 tend to dis- 
appear rapidly and therefore, although the pataant may for years 
cony ag^utuuns In his aerum for all the types of 
m his ongmal vaccine theae win all be of tliaH type. Oonaeqoently 
here again for p rov in g recent infection nmst diagnostic eign^oanoe 
attaches to the reappearanoe of 0 agglutmma and psrtaoularly to 
a steady nse m their concentration. 

A further difficulty may anat. In a patient, who owmg to 
previous subdmical Infectaui or Inoculatioii cames these ag^utmlns 
in his tBTum, some other infectitm may cause a temporary ncm- 
speofio nee— the anamnesfao reaction. But the me is rarely very 
marked and is never as specifio or aa contmnoua as m smtjtrtn fever 
Moreover m this case (dso it u normal for only the H aggJotmms 
to be affected— another mstanoe of the great diagnoetlo reliability 
of obeervationa of the 0 Utre. 

Regarding the queetiou as to what n a chmoally sigmfiimnt semm 
ddution at whwh positive agglntmataon can be obtained, great 
difficulties were enoountored In the past booause the ease with whwh 
different bscaiary suspensKma could he agghitmated varied oou 
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siderably. With the modem standardised suspensions a factor is 
given by which the actual limiting dilution must be reduced to give 
a corrected readmg If this corrected limi ting detection is 1 m 100 
or higher it is considered to bo significant, but it is to be remembered 
that contmuation of such a nse is of even more clmical importance 
The Dreyer 57° C water-bath technique of perfor min g these stand- 
ardised agglutmation tests has served well for many years and will 
* contmue to do so 

Reeently two further bactenological tests have been devised for 
entenc fever once the mfectmg organism has been isolated in culture. 
The first concerns the discovery by Felix that virulent strains of 
typhoid bacilli carry, apart from elements such as the H and 0 
already noted, a particular antigenic component now known as 
the “ virulence or Vi antigen ” Formohsed bacillary suspensions 
containing only Vi and devoid of H and 0 have been prepared, so 
that a patient’s serum can now be tested by agglutmation reactions 
for the presence of Vi agglutmins, i.e for the result of contact with 
virulent typhoid bacilh The method seems likely to be valuable 
in detectmg recemt earners, but limitations are imposed by the 
fact that the Vi agglutinms disappear from the serum relatively 
qmckly. A therapeutic antiserum for use m typhoid fever based 
upon products of a high titre for both 0 and Vi antigens is 
available 

Epidemiological mvestigation of typhoid outbreaks is now un- 
questionably improved by the isolation by Craigie and Ten (1938) 
and Felix (1943) of bactenophage, which acts specifically upon 
different virulent strains of typhoid and paratyphoid B baedh (Fehx 
and Colhn, 1943) At present at least thirteen different phage-types 
of Bad typhosum have been identified Once a set of these phages is 
made, it is necessary only to prepare a senes of simple surface 
growths of the bacillus to be tested, a drop of each phage bemg 
allowed to dry on an area of growth Two hours’ mcubation over- 
mght, storage m the cold and short further mcubation at 37° C 
will produce a patch of lysis in the sample of culture which is m 
contact with its appropnate phage The phage type of any stram 
18 found to be extremely constant, so that in this test there is a 
means of connectmg a carrier with particular outbreaks or distant 
cases, foUowmg the separate courses of comcident mixed epidemics, 
and m fact tracmg any Imes of typhoid spread whether among 
patients or food products Bradley (1943) and Hutchmson (1943) 
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luve reported tte Bnocesafol use of pbage typing m tlie mveetigation 
of Bporadio ewe* of typhoid and paratyphoid B fever 

Leucopeiua b cohuhod but is less constant in paratyphoid than 
m typhmd fever eepoaally m the early stages and m mild cases 
thus between 8,000 and U 000 lencocytet were present per o . Tnrm m 
Beveral cases examined by Elworthy in Balonica. Complications 
such as broncho-pneumonia give nse to definite leooocytoeis. A 
relative morease m lymphocytes la pieeent m a larger proportion of 
wim»* Elworthy rarely found kea than 36 per cent, even when 
the total count was as high as 14 000 Snch a differential count Is 
not of course specifin, as it is quite compatible with vanons other 
infections. 

DlffertntlAl Dlagnoila 

Paratyphoid fever differa chiefiy ftom typhoid fever m bomg a 
much infection with a much smaller mortality but these 

differences may be lees marked in patients who have received anti 
typhoid moonlatum. Tbe ptofotmd tozio state, which a compara 
ti^y oommon m ^hoid fever is only seen m except 

tional oases. Whereas m typhe^ fever tbe patient tends to become 
more and more toxic as the disease progroBsea, m paratyphoid fever 
he is generally at his worst at the end cf the first week, and even m 
severe cases, which give nse to the greatest anxisty m the earty 
stages, remarkable improvement ooctueb before the temperature 
fells, and oonvaleacence is unexpectedly lapkh The onset is more 
acute, and the temperature rises more rapidly remams raised for 
a ehortcr penod and shows greater daily vanataons m paratyphoid 
fever and there is rarely any penod of contmued high fever, such 
as B seen in tbe second week of typhoid fever Blnvemig at the 
onset is much more common in paratyphoid than m typhoid fever 
and ngors in the course of the iDnsss are not so rare. The spleen 
a firmer and is generally more tender and the spots are often larger 
more uregnlar in shape and more raised. 

Many cases are at first diagnosed as xnfiuaita^ especially when 
the onset is acute, and for a few days it is often quite impossible 
to diitmgmah between the two diseases. True mfluenia was, how 
ever comparatively rare in the last war urrtfl the pTn^Tw.n *t the 
end of 1918 and catarrh of the upper respiratory pangM is almost 
always present. Apart from tbe bac t eriological evidence leuoopenia 
with relative lymphooytoeifl points to entenc fever though ita 
abeence does not exclude the dlagnows the spleen a ahrayi either 
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palpable or is found to bo enlarged on percussion, but this is some- 
times also the case in mfluenza The temperature generally falls 
before the end of the first week m influenza, and the diagnosis is 
often settled about this time by the appearance of spots 

The onset of both forma of trench fever may simulate that of 
entenc fever, but the course of the illness and the pain and tender- 
ness of the shins qmckly mdicate the nature of the infection The 
temperature chart m prolonged cases of typhoid and paratyphoid 
fever may resemble that of Malta or abortus fever , in doubtful cases 
the diagnosis can be settled only by blood culture and agglutination 
reactions 

Exceptional cases of enteric fever, in which the onset is very 
acute with diarrhoea, vomitmg and abdominal pam, may closely 
simulate food poisoning , the course of the disease, the presence of 
spots, the enlargement of the spleen, and the bacteriological examin- 
ation wiU settle the diagnosis When abdommal pam and vomitmg 
occur at the onset, especially if there is tenderness m the nght ihac 
fossa, appendicitis may be simulated, but instead of the leucopenia 
with a relative mcrease of mononuclear cells seen m lyphoid and 
paratyphoid fever, leucocytosis with a relative mcrease of poly- 
morphonuclear cells IS present m appendicitis, and m most of these 
paratyphoid cases the suspicious symptoms rapidly disappear, 
though the temperature remains raised. As the appendix is often 
involved in the inflammation and ulceration of the bowel, it may 
give rise to pentomtis both with and without perforation In two 
out of Miller’s 600 cases of paratyphoid fever an acutely inflamed 
appendix had to be removed , m both cases the infection was due 
to Bact paratyphosum B The early jomt pains are m rare cases 
so severe that rheumatic fever la suspected , the jomts are, however, 
never swollen, and the temperature does not at once fall to normal 
with sahcylates In exceptional cases dysentery, cholera or menin- 
gitis may be so closely simulated that the possibihty of entenc 
fever is not considered imtil the bactenological examination of the 
stools and cerebro-spmal flmd demonstrates the absence of the 
speoifio organisms of these diseases and the presence of the Bact 
typhosus or paratyphosus The possibflity of a double infection with 
dysentery and entenc fever must also be remembered m war time, 
and this association was not uncommon m Ghilhpoh 

When the mitial fever is accompamed by shivenng followed 
by profuse sweatmg malana is simulated, but the temperature 
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does not fall with the nreating. Tie rab-tertun form of malaria 
may reaemble enteno fever very oloeely In fucb caaee the differ 
entiation be Tiwin only by a Hood examination, aa remagaona 
may be alight, and typical ngort, wbilat not nnoommon m typhoid 
and paratyphoid fever do not ahrajs oconr m malana. The 
mtcnse headache and high fever m enteno fever beginning acutely 
often led to a diagnoaia of heat ttroie m Ueeopotanua. 

It ta unpoenble to dtahuguoh clinically between paratyphoid 
A, B ftjwl 0, and the majority of the featmee which have at diSerent 
tnnes been said to be charactenstio of one or other condition have 
not proved to be so on farther mvcshgation. Thu la partionlarly 
noticeable when the deaorqitKma of the disease as aeen m different 
areas during the last war are compared thus I found that none of 
the symptoms, which were said by obaerveis m France to aid in the 
diagnnau, were of any value m Xjemnos or Balonioa It has been 
repeatedly stated that paratyphoid A is a much mDder disease than 
paratyphoid B but tfau was not my expenence as many of tbe 
most aevexe cases as well as some of the least severe were ezamplee 
of paratyphoid A. The only symptom which seemed to me to be 
generally distmcUve was the very large and very hard spleen 
sometunes seen m paratyphoid A. 

Prognosis 

The prognosis m paratyphoid fever u vary much bettor tTian that 
m typhoid fever unmodified by prevKras inoculation- The mortality 
among 2 118 bactonologically proved casee m France up to August 
25th, 1916 was only 29 or 1 33 per cent. In the same penod 166 
outofl 601 cases of typhoid fever died of these 90S wore inoculated 
and 47 died (M per cent,) and 508 had not been boculated and 
119 died (23-4 per cent) The mortahty was probably rather 
hij^ m the Mediterranean Eipedibonary Force, though not m 
Salonica- In Moeopoturma it was over 10 per cent but this was 
largely due to the groat heat m July 1916 when 30 out of 39 deaths, 
mostly due to hyperpyraiu and cardiac failure, occurred m the 
cas« seen by Batt and Fedling When at the end of the war 
nniTorial mooilation aganwt paratyphoid as well as typhoid fever 
was practised the seventy of the disease greatly diminished and 
the mortahty fell stDl lower 

The chie f causes of death are perforation broncho-pneumoma, 
profi» hjemorrhago, and toxaemia, which is also an important 
factor m many oases of death ooc arring from other causes. So far 
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as my expenence goes, and it agrees with the post mortem, records 
of Dawson and Whittmgton, the extreme end of the ileum was most 
severely ulcerated m cases m which toxaemia was the mam or sole 
cause of death. The ileo-caecal aperture was so much mvolved that 
there appeared to be some obstruction due to swelling of the mucous 
membrane, and to this nught be added a spasm or absence of the 
normal penodic relaxation of the ileo-caecal sphmcter similar to that 
which occurs m acute appendicitis. This would result m severe 
ileal stasis and consequent mtestmal mtoxication, which would 
aggravate the toxsemia due to the specific infection. Death has also 
resulted from abscess of the spleen, gangrenous cholecystitis and 
peritonitis without perforation I performed the autopsy on a case 
of paratyphoid A at Salonica, m which death occurred from sup- 
purative nephntis m the fifth week, when all the ulcers m the 
intestme had healed ; the organism was isolated from the bile 
obtamed from the gall-bladder. 

The proportion of severely toxic cases m paratyphoid fever is 
small, and ambulatory cases lastmg only a few days with mild 
pyrexia, shght headache, splemc enlargement and perhaps spots 
occur, though their frequency is not known, as many doubtless 
escape recogmtion. Even in the worst cases convalescence is 
comparatively rapid if an adequate diet is given The slow con- 
valescence with prolonged gastro-mtestmal disturbance, furred 
tongue, anorexia, epigastnc fulness after meals, habihty to vomit, 
and tenderness over the hver and gall-bladder, which have been 
descnbed as almost constant by French authors, are undoubtedly 
due to the milk diet they mvanably prescnbe 

The faster the pulse m relation to the temperature the more 
severe is the infection, a rate of over 100 after the fifth day mdicatmg 
a case of some seventy Severe bronchitis, much mental cloudmg, 
and abdominal distension are the most senous symptoms The 
prognosis is much better m warm than m cold weather, when the 
disease is very hable to be comphcated by broncho-pneumoma and 
relapses are more common, and m very hot weather, when the 
patient is hkely to be m a debihtated condition 
Prophylaxis. 

The prophylaxis of typhoid and paratyphoid fever consists m 
the protective mocidation of all soldiers and the prevention of 
contammation of the water supply and of food with infective 
matenal. The measures required are the same as those descnbed 
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on p W loT th© ptopEyUaiR of amcabK dywirtory Every 
BOEpiCKToi c*M BbcTold bc Bent into hospital without delay 
Familianty vrrth the clinical fcatawa of the disease vriH lead those 
m charge to call in the aid of a bactooologist at an early stage, irhen 
rtm gTvwnw by blood cnltare is pos^le. As soon as the diagDosis is 
made, the mun a nmt shonld be infonned, so that hn beddmg may 
be disinfected and a search for the sonroe of infection. There 
is no real need to isolate cases m special hospital vards, thon^ it 
ma y be conrement to do so especially if menpericnoed orderhea are 
in charge. The heces and anne should be dnanfected immediately 
and monerated as qmckly as posmble. As the sputum may also be 
infective, it shoold be disinfected ax^ patienta shoold not be alUmed 
to cough mto the air hot into paper handlterohiefB which can be 
burnt It is advisable to isolate convalescent patients nntil their 
stools and nnne are proved to ootrtain no typhoid or paratyphoid 
badm on three oonseoutive occasions at mterrids of a week, in order 
to avoid sending carnets back to their nmts. If it were not for 
a man who has had paratyphoid fever would often bo fit for h^t 
duty a month after his temperature has fallsn to nocnal. MBd 
cases which have escaped recognitioiiL, are a ^ greater danger as 
a BQroice of infection than convaksoent camera. Their nomber is 
IDnly to increase considGrably now that the disease b so much less 
eovaro as a rosnlt of mixod typhoid and paratyphoid InocuU 
bom 

Inoculation against typhoid ferer was first attempted by Sir 
Almroth Wngfit m 1896 and was used on a small scale in the South 
Afecan War with promising but inoonclusrveTeeolta. In^efoGow 
mg years rt proved extremely effectiTe m the Tndim Army, and 
there is no doubt that the almost universal inoculation practised 
m the last war is the explanation of the very itmaTl numher of oases 
which ocemtoi The official returns in the war of 1914-1918 
showed that the adnaasion rate for typhoid fever amongst the troops 
In France who had not been Inoculat^ was fifteen Httv^ as great as 
amongst those who had been inoculated, and the death rate -tras 
seventy tunes as high. 

If a traied typhoid and paratyphoui vaomne had been used from 
the beginning of the war, there would probably have been oafy 
76 cases of paratyphoid fever instead of 2,118 anwng the Bntuh 
troopa in France dunng the first two yean of the war or about 
6 per cent, of the number of cases of typhoid fever as this appears 
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to be the relative frequency of the fevers in the umnoculated civil 
population. After January 1916 the tnple vaccine, known as 
T.A.B , became the only official vaccmo for the Bntish and French 
Armies and proved most effective in preventmg paratyphoid as well 
as typhoid fever. The vaccine now in use consists of 600 milhons 
Boci typhosus, and 260 millions each of Bad paralyphosus A and B, 
prepared from virulent strains, and two doses are given with an 
interval of a week. This vaccmo gives some protection against 
paratyphoid C owmg to the antigemc similanty of the latter to 
A and B. 

It is interestmg to note how umversal moculation, an improved 
vaccine, and better samtation continue to reduce the incidence of 
the entenc fevers In the four years 1928 to 1932 there were 1,057 
cases of tjqihoid, 302 parat 3 q)hoid A and 63 paratyphoid B m the 
Bntish Army in India compared with 351, 223 and 9 respectively 
m the foUowmg five years But it would be unsafe to assume 
that systematic use of T.A B. vaccme will climmate any of these 
fevers from the Army, especially under war conditions, because the 
protection is only relative, and the civihans amongst whom the 
soldiers hve are not moculated Moreover, TAB moculation is 
still not compulsory m the Bntish Army, and consequently between 
6 and 10 per cent of soldiers are not immunised In spite of this no 
case of entenc occurred m the B B F m France m 1939 and very few 
m 1940. The total number of cases m the B E F and Home Forces 
m the first twelve months of war was 32, of which 26 had not been 
moculated. From these figures it can be calculated that the chances 
of contractmg typhoid or paratyphoid fever is increased about 
seventeen times by refusmg inoculation Typhoid fever and para- 
typhoid A were very co mm on among Italian pnsoners in the Middle 
East, though very rare among Bntish pnsoners in Itahan hands, 
m spite of livmg m a camp in which samtation was of a primitive 
type and where typhoid was nfe among their captors This proved 
to be due to the potent vaccine used for British troops m contrast 
with the Castellam and other Italian vaccmes which appear to 
have been prepared from non-virulent strains (Boyd, 1943) 

Umversal immunisation is unnecessary for the civil population 
m war conditions, as immunisation dunng an epidemic gives the 
same degree of protection as m non-epidermc penods, so that 
moculation can be reserved for groups of people who are at any 
time endangered 
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Treatment 

Ever Bmce a Tttrt to Amenca m 1906 wfcen I nw tlrt remarkably 
good effect of a generous diet in shortening convalescence and m 
roduemg the Labilrty to septw complication* mtbont increaemg the 
danger of hffitaotihago or perforation, I have treated all enteno 
petienta m this iray I have never had occasion to regret it, nor 
have I ever heard of any 31*twuh, It ts the duty of those in charge 
of nek soldiex* to make them fit for active service as qmokly as 
possible, and I am qmte certam that a diet consistmg at least of 
mHk'puddings, custard, coddled eggs, bread, toast and biscuits 
with butter and honey or fruit )^y, and etiamed orange jmee m 
addition to miTk makes a man fit for duty very much sooner than 
be would be on a semi-ctarvation diet of milk alone. 8noh artiolee 
of diet are completely fluid by the tuna the niceiated area of the 
ileum and colon is reached. On the other hand, I have several 
timw seen curds m these parts of the bowel after the death of patients 
who had been on a purely milk diet. Biaomta, which the patient 
has to chew are of tha greatest value, as they etunoUte the seora* 
tion of aahva and keep the tongue moist I have never seem the 
so^alled typhoid tongue in a patient treated m this way rt u 
empty a tesuH of a diet which requires no chewing and whKh eaQa 
forth no secretion of saliva. Complications such as parotitia are 
directly due to a septic oonditaon of the mouth, which can eaaily be 
preve n ted by good nursing and an antaseptio wiwrnift mouth-waih 
if a suitable diet is given. Galambos (1917) treated about 2 000 
Austrian patients with a liberal diet containing 2 600 to over 8 000 
calones and found that such compheabons as empyema, parotitis 
otiti*, thrombosis, neunUs and abscess fotmaUem, which were com 
paratively common early m the war became extremely rare There 
were, for example, only two cases of parotrta* out of 2,000 patients, 
snd in no case conld hiemorrhage or perforation be attributed to 
the diet. The percentage of reUpees fell from 10 to 3 or 4. An 
abundant supply of flmd should be grren, and m severe tjmn cases 
nonnal tshne solution should be injected intravenous^ by the 
dnp method- Tepid tpongmg, repeated every four hours, is very 
useful when the temperature exceeds 103 aai when the patient 
a restless or dehnous. 

The only drug* which require consjderation are heiamine the 
*^dpboiianiidt*. Hexamme n a powerful unnary antiseptic arwl u 
a biliary antiseptio as wefl. As the chief source of the organism m 
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carriers is tlio biliary tract, the number of convalescent carriers 
would bo very greatly reduced if it were possible to keep it sterile 
by the systematic use of hexamme. At the same time it diminishes 
the habihty to cholecystitis and cystitis The drug should be given 
in doses of gr 16 three tunes a day until the patient leaves hospital 
This dose is much smaller than that used m the treatment of 
cholecystitis, but doses larger than 16 or 20 grams give nse to 
cystitis unless the unne is kept alkaline by the addition of sodium 
bicarbonate and sodium citrate in order to prevent the hberation 
of formahn in the unne , unfortimately the antiseptic action m 
the urmary tract is thereby prevented. But a comparatively small 
dose of hexamme may be sufficient to prevent infection of the 
bihary tract, though it cannot overcome an infection when it has 
once been estabhshed. If acute cholecystitis develops or the 
patient becomes a earner, 100 grams of hexamme with 80 grams 
each of sodium bicarbonate and sodium citrate m 2 ounces of water 
should be given after breakfast, after tea and at 10 p m after 
a glass of milk for six weeks m order to sterilise the biliary tract 

Typhoid and paratyphoid fevers are uninfluenced by sulpha- 
guamdme or any other of the sulphonamide group of drugs, but 
sulphapyndme acts almost as a specific m earners with persistent 
infection of the urmary tract This is due to the fact that the 
Bad typhosus is only shghtly affected by sulphonarmdes m thera- 
peutic concentrations m the blood, but is kdled by the concentration 
attamed m the unne, which often amount to ten or twenty tunes 
that in the blood (Thrower, 1941) 

Vaccines are useless for treatment, but m typhoid fever Felix s 
vi-serum given early and repeatedly m fuU doses frequently 
influences the toxsenua 

The patient should not be allowed to get up, however shght the 
illness may have been, until his temperature has been normal for 
a week. I have seen fatal perforation occur m a case of paratyphoid 
A ]ust when defervescence appeared to be almost complete, and at 
the autopsy numerous ulcers, only a few of which showed signs of 
heahng, were stfll present, so that a fall m temperature does not 
always mdicate that the ulcers have healed 
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CHAPTER XXI 


DYSENTERY 

Bacillary Dysentery 

Bacillary dysentery has always been common m armies on active 
service. Out of 30,000 Bntish soldiers who fought m the Crimea 
7,883 suffered from dysentery and of these 2,143 died In the 
South Aifncan War there were 38,108 cases with 1,342 deaths 
In the last war bacdlary dysentery made its first appearance in 
1914 m East Prussia and Oahcia and among von KJuck’s lU-fed 
and tired soldiers on their march towards Pans. It headed the 
hst of infectious diseases m the German army with 155,000 cases 
It did not attack Bntish troops m Franco and Flanders until 
July 1916 It disappeared in the wmter and recurred m the 
autumn of 1917 and 1918. Its maximal mcidenco m the Bntish 
Army m France was 126 cases per 100,000 m September 1916, and 
throughout it appeared m a mild form On the other hand, it 
proved a very senous source of mvahdmg m Galhpoh, Mesopotamia, 
Salomca and Palestme , there were no less than 2,900 cases per 
100,000 men m Mesopotamia in 1916 In the East Shiga and 
Flexner infections wore about equally common, but 85 per cent 
of cases m the West were of the Jlexner lype The mortahty was 
low m every theatre of the war, the maximum being at GaUipoh, 
and even there it was only 6 per cent 
As bacillary dysentery has been endemic in France and in Great 
Bntam smee the fourteenth century at least and mild and scattered 
epidemics stiU constantly occur m warm weather, it seemed hkely 
that it would attack Bntish troops m France again in the present 
war But the hygiene of the Army was so good that only seven 
cases of probable dysentery of non-specific types had been observed 
in the B E F in France by January 20th, 1940, and very few 
additional cases occurred before the evacuation 

A severe epidemic of bacillary dysentery, caused by a virulent 
Shiga infection, occurred among exhausted German soldiers in the 
autumn of 1939 m Poland, where the disease is endemic The 
disease quickly spread to Germany (Gantenberg, 1939 , Kalk, 
1940) There were no cases of amoebic dysentery 
The mcidence of dysentery has been remarkably low among 
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Bnhflb troops m tte iMdlo East. This has bsen Urgsly a reaolt 
of cdopatmg them by means of propaganda and of a vigoTotn anh 
fly campaign. About 40 per cent of cases were caused by mfecUon 
with Flamer i baollas, 30 per cent, with Bhiga a and 5 per cent 
with Sonne s, the remainder bang amcebic, but many caset of 
bacillaiy dyientory which did not get weD qmckly or relapsed were 
found to be infect^ with amoebte as well as BocL dy^entavx 

Houte-flKs are the chief means of spreading both forms of 
dysentery How they do this is described In detail m the ohspter 
on tmoehio dysentery (p 303) 

Owing to the extreme frequenoy of deDecation soOrng of the 
pshent s clothes and slnn is common and ho^tsl attendanta may 
inf^ themselves if they are careleaa abont washing theor hands. 
Defective personal hygiene is a frequent cause of the spread of the 
doeaae in oampa, aa the hands are likely to be soiled with infective 
material b the lattmea, and if they are not thoroughly washed food 
becomes contaminated, 

The BaeL dytcnlmct is rapidly deetroyed by dOnte hydroohlozn 
acid. A normal seoretioti of gaatzio juice is therefore hkely to 
protect against bfectiou. Camps (19^) found that 14 per oent. 
of men who had suffered from badDaiy or auKebio dysentery 
had aehkahydna and 8 pet cent, had hypoohlorhydim compared 
with 4 and 1 per cent pospeotively of normal men of the same age 
and the combined obserrationB of Miano and Fooa showed that 
69 per cents of 37 patients actually Buffering from ammbw dysentery 
h^d hypo- and aohlochydna (Foria, 1939) The achlorhydria and 
hypochkuhydna were probably a predispoamg cause and not a 
result of the dysentery I have known pataenta, who had lived for 
many years b the tropiOB without developing dysentery oontract 
the disease after schbrhydna had developed, m one oese as a result 
of alcolKdio eiooBs, b another after treetment with arsenic for 
post*mslanal anmmia, and in a thud after a gastrojejunostomy 
performed for a doodenal ulcer These observationi strengthen 
the suggestion I made m 1916 that one factor m the Figh mfl^dppl^s 
of dysentery among the troops at Galhpoh may have been the 
pit»alence of a tempeuary achlorhydria resulting from privation 
and poor food. 

Infection may at once lead to an attack of dianhcea or dysanteiy 
or the individual may become a earner and either remam healthy 
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tLougli Bfcill a carrier, or he may eventually develop dysentery if, as 
a result of shght food poisoning or some mtercurrent mild infection, 
the resistance of his intestinal mucous membrane is temporarily 
lowered The stools of convalescent patients may still contam the 
bacilli even a year after infection So-called “ contact carriers ” 
have generally had mild diarrhoea, the nature of which has not been 
recognised, as there is no doubt that infection with a dysentery 
baciUuB may lead to nothmg more severe than a shght catarrhal 
cohtis, in which loose stools containmg no blood and httle or no 
mucus are passed This is particularly true m the case of infection 
with the Sonne bacillus, which rarely gives nse to the typical 
“ bloody flux ” of classical dysentery. 

Morbid Anatomy. 

In acute bacillary dysentery aU or nearly all of the colon and 
the last one to three feet of the ileum are mvolved. In chronic 
cases the changes are generally confined to the lower half of the 
colon 

The disease begins as an acute inflammation of the whole mucous 
membrane with necrosis mvolving the lymphoid folhcles, which 
later give nse to superficial ulcers, the submucous tissue and the 
muscular and pentoneal coats escapmg more or less completely 
In a typical specimen dark greemsh grey necrotic areas and irregular 
superficial ulcers are scattered over tbe inflamed and thickened 
mucous membrane Perforation and pentomtis bardly ever occur 
When tbe disease becomes chrome, the necrotic areas are completely 
replaced by ulcers, which may be so extensive that only scattered 
islets of thickened mucous membrane remam Felson (1941) has 
desenbed the development of the lesion as seen &om day to day 
with the sigmoidoscope On the first day the mucons membrane 
is aheady acutely inflamed — ^red, ghstenmg and cedematous, covered 
with mucus, and “ weepmg blood ” Punctate folhculsir hyper- 
plasia IS already present, the enlarged sohtary lymph nodes standmg 
out prominently hke grams of sand on a red background On the 
second or third day the centre of the folhcles undergoes necrosis to 
form mmute ulcers, after which the discrete areas of necrosis and 
ulceration spread and become confluent. The appearance is totally 
unlike that of amoebic dysentery, m which the mucous membrane 
surrounding the actual lesions is normal m appearance 
Symptoms. 

The incubation penod is between one and seven days. The 
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doeaae generally begm* oontely with gaping abdomnial pftin_ 
thB ifl toon followed by the paasago of flmd stools containing mnoua 
which may be blood-stained from the onset. In the early stages 
between six and thirty itools, many of which consist entirely of 
nmcns Tnrrwd with pus ■Tid blood, are pawed m the twenty four 
hrtrrn. When the rectum a mvolved tenesmus occurs m adidiUon 
to the abdominal pom wbkh generally precedes defecation , it 
may be so persutent that the patient h^ a constant desire to open 
his bowels and is unwillmg to leave the bed pan. In aevare cases 
there is often incontinence of fteces. The anns may become m 
flamwl, excoriated and painfaL Dnnlang, eating and every move- 
ment mtensiiy the desire to defeacate. Miotuntion may also be 
frequent ftwd pjunfa l. The patient rapidly becomes exhausted, 
and a blmih-r^ flush often appears on the oheeki. Moderate 
fever n generally present, and the temperature may use as hi gh 
as 10B° The pulse Ls rapid and weak. 

As a rule nothiug abnormal is found on abdominal examination. 
There is generally no tendemees, but occasionally the fliao ookm 
forms a contracted, freely movable and ehghtly tender cord. In 
very severe cases there may be widespread tendemees and ngidity 

In mild COMB the acute symptams do not last more than two or 
three days. In severer oaaes improvement begins only after a iTeek 
or fortnight, and oonvaleaoenoe la ilow owing to the great weakness 
which TBsuha from the diarrhoea and tonwnia. The disease eome- 
times becomes chronic dianhcea pemsts with the passage of blood 
and mucus or of abundant thick mucus with little or no blood, and 
emaciation, weakness and ansamia become progie aai vely greater 
In most cases of this kmd the patient ultimately recoven but 
death may reeult from exhaustion. An imtabk state of the 
bowels, which may last for many years often foIlowB recovery fr om 
the acute infection {vtde p 320) 

An individual, who has previously been subject to brnmordioids. 
Is very hablo to be troubled with bleedmg and prolapse after an 
attack of dyientery The possibaity of this eouioe of hjamorrhago, 
when the stools have become sobd, should bo borne m nurwl, 

Toxio nephritis has been a frequent oomphcatacm of bacillary 
dysentery m the Middle East doiiiig the present war (Boyd and 
Fairky 1942} 

ArthntiB mvolymg one or more of the large jomta may occur 
It IB common In some epidemics, such as that which attacked the 
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Bntisli troops in the South Afncan War, but was comparatively 
rare in the last war, except in a locahsed epidemic m the French 
Army durmg 1916 It was a coiiimon complication m the epidemic 
among German soldiers in Poland m 1939 (Gantenberg) The 
symptoms generally do not develop imtil the diarrhoea has ceased 
for an interval varymg between a few days and three weeks Their 
seventy does not vary with that of the onginal attack, and arthritis 
is not uncommon after an attack which was so shght that its 
nature was not recognised at the time, and the patient may not 
even have gone mto hospital for it The possibihty of a dysentenc 
ongm should therefore be considered m every case of arthritis 
when bacillary dysentery is prevalent. The knee is most often 
affected, but several joints may be mvolved simultaneously There 
IS a large effusion with considerable muscular atrophy, but less 
pam, tenderness and redness than m acute rheumatism, the disease 
bearmg more resemblance to gonococcal arthntis Suppuration 
never occurs ^ Complete recovery generally takes place, but some- 
times not until several months have elapsed In rare cases 
permanent cnpphng, which resembles that followmg rheumatoid 
arthritis, may follow Fever is common, but the heart is never 
affected. The effusion mto the jomt is sterile, but contains numerous 
polymorphonuclear cells I have seen two cases m which an attack 
of dysentery brought on acute gout m men who were already subject 
to the disease It is necessary to distmguish dysentenc arthritis 
from the acute synovitis which may follow the mjection of anti- 
dysentenc serum The latter is often accompamed by other symp- 
toms of serum disease, such as urticana and headache, and generally 
begms between the fifth and tenth day after mjection. 

Diagnosis. 

The only conclusive evidence of the presence of bacillary dysen- 
tery is the discovery m the fasces of the bacillus with its character- 
istic cultural properties and its agglutmation with specific immune 
sera A piece of mucus free firom faeces should be picked out of 
the stool and sent at once for immediate exammation, as the 
organism can be much more easily isolated from such a specimen 
than from the actual fseces, Accordmg to Fnedmann the percent- 
age of positive findings was mcreased firom 20 to 100 per cent, by 
exammmg the mucus obtamed directly from the pelvic colon 
through a sigmoidoscope Similarly Manson Bahr found that 
whereas the first plates made from stools kept m enamelled bed- 
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pans with well-fitting Uds and kept m a warm place gave almoet 
pcie oultnree of Bad dif^enUna not a am^e colony conld be 
recovered from plate* sown from the iame stools at the end of eight 
honta, A definite te*uh cannot bo obtained m leas than three day* 
bet a preenmptiTo HU gnrm can often be made in thirty-*ix 
homt. 

The macroscopic and atiD more the miooacopio appearance of the 
stools of baoDaiy dyaentery are so chaiactonstio that a probable 
fl Tgnrw ran be made without waiting for the baotenological 
report (Wenycm and 0 Connor 1917), Glairy white or yellowish 
nmeot streaked with bn gh t red blood is passed alone or with a little 
fecal Tnatfjtr betwoon the patches of moons. Under the mioToecope 
red oarpoaclea are seen scattered over a ground of polymoipho- 
nnclear pns-celU, with a few larger loimd mononnokar oeQs 

and a itfil smaller number of very large odl8> which have ocoaskm 
ally been mistaken by inexperienced observers for amoebse All 
tbw oelLi are phagooytio, and they cen be found m the tabmnooni 
thsaae of the oolotx after death. The ohaiaotenstw stools of the 
acitte attack are followed by the passage of brown hqnld fsees 
which contain cunilar oeQs to thoee found m the maeni, 'When the 
stools become formed the feoee are st first coated with mnoos, 
which oontains nmnerons elongated cells derived &om the oohunnar 
epithebmn of the muoons membrane a few cf which are Bometnaes 
present danng the aonte stage. In some cases sTnAll pieces of 
necrotio mneons membrane are passed. 

The stools m amosbie dysentery are generally less coptons »T 1 f^ 
watery than m bacnllsiy dysentery The blood and mnons are 
generally dadeer the blood being often br own or even black 
the mnons transparent and dark brown. The mnens is more often 
mixed with fecea, and in some oases the stools oonnst snnply of 
nnfonned ftecce impregnated with moona. In addition to the 
amcebe there are often nomeremB red corposclea, but oomparatively 
few intact pna-cells most leooocTtea and tusne twHii show semm 
cytdjta %iii are represented by ringle nuclei with little or no 
oytoplaam. 

Bacillary dyaentery differs from amroblo dyaentery m the more 
acute onset, higher fever and seTexer toxawnio symptoma tea^mns 
M more frequent and thickening of the colon is much less common 
tendeiM la less marked, and when present a generally greater 
on theWt aide than the right. HepatHa and hepatw aheotta never 
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occur, and local and general pontorutis are very rare There is 
no leucocytosis, a greater number of leucocytes than 15,000 per 
cubic mm pointing strongly to amoebic dysentery 
In the epidemic in the Mediterranean Forces in 1915 the clinical 
picture was much confused by the frequent association of amoebic 
with bacillary dysentery. The possibihty of such an association 
should be considered whenever a case of apparently amoebic or 
bacdlary dysentery does not respond to treatment with emetme 
or anti-dysenteric serum respectively In other cases dysentery 
was associated wth paratyphoid fever and with infective jaundice 
In rare cases the onset is so acute and the stools are so watery 
and profuse that the disease may be mistaken for cholera, until 
large quantities of mucus with or without blood are also passed 
and the diagnosis becomes clear Most cases of so-called malarial 
dysentery are really due to mixed infection In all but 2 of 68 
cases mvestigated at Salomca, in which malana was associated 
with hsemorrhagic diarrhoea, Graham (1918) found dysentery 
organisms In spite of this most cases of “ malarial dysentery ” 
respond promptly to anti-malanal treatment 
Bacteriological and Serological Diagnosis.* 

Early studies of bacillary dysentery showed that the orgamsms 
responsible fell mto two mam groups Bacilh of the Flexner group 
caused the majority of cases m Western Europe, and cases due to 
the more toxic Shiga strains predommated m the East and sub- 
tropical zones There are sharp cultural and serological differences 
between the typical Flexner and Shiga groups, and their identifica- 
tion m the laboratory presents no special difficulty But m recent 
years epidemics of dysentery have been shown to arise from bacilh, 
which fail m a few biological properties to correspond exactly to 
either of the classical types The disease caused by these atypical 
orgamsms is rarely as severe and the epidemics are not as wide- 
spread as m the case of true Flexner or Shiga dysentery, but the 
pathology is the same m all and the same prmciples are to be 
adopted m treatment and control 

It IS charactenstic of the two classical strams that the bacilh 
havmg no flagella are non-motile, that they produce no gas when 
, fermentmg sugars, form httle or no indole when growmg m broth, do 
not ferment lactose, and show specific agglutmation with standard 
antisera The Flexner strains ferment mannite, the Shiga do not 
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Sonne dyeentery bacaDi we not stnot non lactoise fermenteiB 
altlKragli the reaction la very ddeyed Otherwise their reactions 
correspond oloeely to thoee of Boct, dyscnteruD {Fltxner) The 
Sohimt* type dysentery hocDli teaembl© when ji^lged by onllnral 
reactions BacL dyterdena (SAt^) but they produce indole in 
broth a property nsnally found in non pathogens only The 
organism Imown as the N«wc«tle baciUus, which can give nse to 
TT>nH dysentery is an ftramplft of a further vanation In this case 
there may be slight motihty and m those sngna fermented traces 
of gaa may be formed. Evidently the atypical attains represent 
biological inteimediatee between the saprophytio BacL oojii and the 
highly pathogenic Ylexnei and Shiga sttains. 

Fortunately all these dysentery piodncmg bacOh, typical and 
atypual, retc^ their antigeiuo mdmdnahty to a large extent^ and, 
ahhough ui early sabculturea they may be fonnd m an magg^atin- 
able phase, later enbcoltara can be tdentzded by oleaxKmt agglU' 
tmaUon recuha with epeado antiseza. The Shiga strains sH have 
the aame antigenic mabs'up and usually a Shiga antuemm pTe> 
pared agamst any one of them win ag^oluiate all the haoQh m that 
group The podtion with regard to the Flezner organifims u 
more oompboatetL TheM orgamsma may carry any of at 
four difCerent antigenlo oornponenta, usnaBy namNl V W, X and Z 
If V » predominant the strain is termrf V if Z n itiaUveiy 
more plentiful than the others it is the Z strain and so on. 
containing equal amounts of tQ four component# are deecanbed as 
bdcmgmg to the Y strain. There are, thwefore five distmot sero- 
logical Flemer types V W X, Z and Y Antiserum ^leofio for 
the first four are osefal for exact identification such as may be 
neceeaary for epidemiological purpoeea. Y antiieram b adopted 
for diagnostio testa, because antibodies to all the componente 
present m quantity it will give reasonably high trtre agglutination 
with nearly all Flexner stndna. Boyd (1940) has recently earned 
this classification a stage further by ihowing that ah Flexner 
•trains carry a oommon group antigen, not nmhided in the V-Z 
fectois, 6ind that if poesession of this new common factor be tjiVm 
aa chaiactetistic of a true Flexner dysemtery stram three more 
members can bo added The newcomers are of mtermt m war-tame 
owing to then particular distributiocL Typo 105 ocotns m 
on the Continent the Neat EaitiWeet Afnca and laiia. Type 119 
M unknown in Europe but preoent in the Far and u common 
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in South Africa Type 88 is found in Europe and India and appears 
to be identical Avitli the strain known in this countiy as the Newcastle 
bacillus Thus we have now three numbered types to add to those 
labelled V to Z Doubtless a more satisfactory nomenclature will 
soon be agreed upon. At the moment the important pomt is that 
these numbered types are, speaking chmcally, true Flexner dysentery 
bacteria Certainly such strains, as well as the more alypical 
dysentery baciUi, particularly the Sonne vanety, tend to have 
characteristic antigemc plans and to give rise to agglutmating 
antisera sufficiently specific for diagnostic purposes The method 
of qmck direct shde agglutination of plate colonies by known 
antisera is very effective in this field. 

There are m fact many pomts of similarity in the laboratory 
mvestigation of dysentery and the entenc fevers But there are 
also certam essential differences The latter become obvious 
when the pathology of the two infections is compared The short 
mcubation penod of dysentery is noticeable. There is no com- 
phcated invasion stage as m typhoid, with bactersemia and passage 
of the bacdh to the hver and spleen before re-excretion via the 
bile into the mtestmes. Dysentery is at first a remarkably local 
disease. The highly toxic Shiga infections have a mechanism m 
many ways comparable to that seen m diphthena The bacilh 
remam localised, producmg acute necrosis of the mtestmal mucosa, 
ulceration and bleedmg From these areas the soluble dysentery 
exotoxm is rapidly absorbed and early m the infection gives nse 
to profound systemic effects The bacilh are plentiful m the 
feeces as soon as acute mucosal inflammation occurs. 

Faecal cultures should be made as early as possible ffiom either a 
fresh faecal specimen or a rectal swab Drymg must not be allowed , 
if it IS avoided dysentery bacdh remam ahve at 16° C for several 
days. Repeated platmgs may be made upon MacConkey’s medium 
or htmus-lactose-agar and any non-lactose fermentmg colomes 
tested as to both their cultural and agglutmation reactions. But if 
certam more recently devised selective media are available, their 
use IS to be preferred, suppression of the ordmary saprophytic 
cohform bactena making isolation of the dysentery colomes 
decidedly easier. Two devised by Wilson and Blair have been 
mentioned m connection with entenc fever (p, 271) The 
Emergency Pubhc Health Laboratory service is already findin g 
the second, namely the deso^oholate-citrate-agax, to be especially 
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xisefal m dyBentery and definrtdy snponoT to tb® oWer media 'wben 
only BmaD numbea of the orgamsm* are being paascd More 
rooently ‘WilBon and Blair (IWl) have devised a third medium 
containing tellnnte, iron and roeoUo add ■wMoh they claim afl 
specially favourable for iedatuig Fkaner strains 
The orgamami very rarely appear in either the blood or unne 
thoo^ they are often found post mortem in the meeooobc ^aods 
even in patiente dying from other causes some time after recovery 
from dysentery (Fraenkel 1W3) In the absence of a becterajmio 
phase the tone dement is predominant but the patient does pro- 
duce, though slowly anti bacterial antibodies (ag^utimm) oom 
parable to those met with m onteno fever but their titre m the 
serum is never very high. Moreover the dysentery badDi, bfeing 
devoid of flagella aad therefore nonmotfle, carry only 0 (somatic) 
agglutinogens. Thus agglutination tahes placo slowly and the tests 
must be allowed to remain at 57® 0 for at least six hour* and at 
room temperature for eome hours more before final readings are 
made. The serum should always be brought mto oontact with 
a folly representative senes of dysentery strains owing to the 
vaxiations in aotigemo make-up already mentioned. 

In dysentery it is rare to find an ag^ntmotxm trtre in tiie patient s 
serum higher than 1 m 250 and it n quite oommon fat normal 
people to dkcw a tztre oflin25oTlln60at times when the disease 
has recently been prevalent. In an active mfedaon repeated tests 
uiually show that the antibody oontent of the senmi is mnng 
In oamen fhe s ggluUn ms peiEtst^ but owing to the Lability ^ 
normal serum to give poaiUve leectiona, only hig^ titree should 
make one senously consider a person as a Hkefy earner mtbe absence 
of demonstrable stool infection. At aH itagee of infection the most 
important diagnoctio point is to obtain positive culturee from tbe 
fecee. 'Fortunatety thn n ratber easier than m the case of enteno, 
a droumstance which ofiseti to some extent the slow agglutimn 
production and the uncertamty of ag^utmahon resulta. 

AgglutmmB usually disappear quickly after oonvalesoenoe, often 
within three months, in marked contrast to those resulting from 
enteno infection, which may persist for many years. 

In most oases of active disease the baoflh cease to be excreted 
regolady m the atoeds Vithm two or three weeks of ccnvaleecenoe. 
Only 2 to 5 per cent, of patients continne to void the oiganiama 
after three months. As in enteno, paasmg of tbe may be 
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very intermittent during the later stages, and it is most important 
to make repeated stool oxanunations before pronouncmg a patient 
clear. Otherwise active camera will certainly ho released It 
was noticeable dunng the last war that Shiga earners were rarely 
missed because they remamed toxic and looked ill In such cases 
I found that numerous small superficial ulcers on an abnormally 
thick and red mucosa might be seen on sigmoidoscopy although the 
stools were formed (A.H ) Gamers of the other strains frequently 
show no signs or symptoms of any land 
Prognosis. 

Shiga’s bacillus generally gives nee to a more severe and pro- 
tracted form of dysentery than Flexner’s bacillus, and Sonne’s 
bacillus generally causes nothmg more than simple diarrhoea with 
some excess of mucus but no blood in the stools With the treat- 
ment desenbed below the mortahty m dysentery epidemics is now 
rarely more than 2 per cent Graham (1918) reported that in a 
large series of cases treated in the Toronto General Hospital at 
Salomca between June 1916 and May 1917 the mortahty was less 
than 0 3 per cent In two htmdred severe cases, m which over 
twenty stools contaimng blood and mucus were passed per day and 
from which a dysentery bacillus was isolated, the death-rate was 
only 1 per cent In the present war bacillary dysentery in the 
Middle East has been very mild, Shiga infections bemg hardly more 
severe than Flexner, and the mortahty has been neghgible. 
Prophylaxis. 

All dnnkmg water should be boiled when dysentery is prevalent, 
and no raw vegetables in the form of salads and no raw fnut unless 
it 18 carefully peeled should be eaten Dysentery wards should be 
fly-screened, and the stools should be disinfected at once and des- 
troyed as qmckly as possible A patient who has had dysentery 
should not be allowed to return to his umt until he can take a full 
Army ration without getting diarrhoea, and his faeces have con- 
tamed no blood, mucus, dysentery baedh or amoebic cysts for a 
fortmght 

The faeces of all troops should be passed mto dust- and fly- 
proof receptacles contammg cresol, and whenever possible they 
should be mcmerated , faihng this they should be deeply buned 
In forward areas trench latrmes should be dug at once and provided 
with weU-fittmg fly-proof covers. However thoroughly this is done, 
flies will contmue to carry infection from the faeces of native earners 
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Camp* and hoaprtals ahcrald ttereforo b« ntuated as far away as 
po«bb from natiTe quarters Natives foimd defeecatmg m the 
open near a camp shonld bo punished, and latnnea of the Moslem 
type efBaently fly proofed should be provided. Inrge and efBaent 
fly traps should be kept at the entrance to ccKdc houses, moBSOs 
and canteens, all of which should be protected by fly proof netting 
As in spite of these precautions fliea are certain to enter all food 
should be kept c o v er ed. Special attention should be paid to 
the health of cooks, who should be instructed to wash their hands 
regularly, and no m^n should be allowed to have anything to 
do with, the preparation of food if be is suffering from diarrhcea. 
Before leaving their wards, medica) offloeis, nnisea and orderlies 
who are looking after dysentery caste, should wash their bands 
with creach 

Vaccination against baaHaiy dysentery has not been much 
employed owing to the very severe local and general reaction which 
fbOows the infection of killed coltuiee of the organism. The 
reaction la, however less severe if the baalh are eensitiaed with 
antitoxin or treated for several daya with 1 per cent fonnalm, and 
it u probable that in the future a consideTable degree of proteohon 
win be obtained by the use of polyvalent vaccines, madw whenever 
possible from ■trams isolated m the locality m which the vaoone 
IS to be used. Qibsan (191b) inoculated i 150 men in the Near 
East and found that only 9 cases developed d aring the next fourteen 
weeks, whereas 66 cases appeared among 1 550 controls nndirr 
aimnar conditions Of the 9 cases m the first group 7 occ urred 
withm four weeks, and it is only after this interval that the maxi- 
mum immunity occurs. The nnmumty Isste about tix months, 
and the vaccine ihould therefore be given only at the beginning of 
the summer It is usual to give two injections, with an mterval 
of a week, of 1,500 and 3 000 rnOlKm mixed Rhiga and Fleiaet 
baaHi in equal numbers. It is important to realise that an epidemic 
of aimplo diarthcua may be doe to Bonne s badDus, and although 
the tymptoms may be so sli^t that the patients are ready to cany 
on, they should bo laoUtod by being sent mto hospital for a few 
days till the stools are no longer unformed. 

In ertonsive epidemics it is difficult to ^^th the earner 
problem, but m small epidetmca oonvaleaoent fftrrW. should be 
kept under supemnon until three negative eiammatioiM of the 
ttoob have been made at intervals of a week following the last 
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positive result. It seems likely that in the future the majonty of 
dysentery carriers ■mU be cured by chemotherapy. Thus Eantz 
and Kirby (1942) treated eleven carriers with 12 grm of sulpha- 
guanidine daily for two to six days In nine the bacilh disappeared 
from the stools during treatment and did not reappear m periods 
varymg between one and three months In two cases, however, the 
infection persisted m spite of the course of treatment being twice 
repeated 
Treatment. 

The patient should be kept wahn in bed imtil the diarrhoea 
ceases and he should use a bed-pan. Though a completely fluid diet 
IB generally recommended, I found m Salomca that the diet I used 
before the war and still use for acute enteritis and entero-cohtis 



Fio 29 — BaoiUaiy dysonteiy treated with salta but no serum 


was equally or more satisfactory The patient is given arrow- 
root or cornflour made with water and sweetened with sugar. 
As soon as improvement occurs they are made with milk. Next 
custard, junket, pur6e of potato, and boiled nee, to which milk 
and sugar are added, are given, and the diet is very slowly mcreased 
Even when the patient is convalescent he should avoid pips and 
skms of finut and aU raw vegetables, cooked vegetables being 
allowed only m the form of purges 

The mtestmal lesions are not caused by the local action of the 
baedh but by the action of their toxins, which are absorbed firom 
the colon and cause necrosis of the mucous membrane on re-exore- 
tion As the general’ symptoms, mcluding such comphcations 
as nephntis and arthntis, are also due to the absorption of toxins, 
the usual treatment until recently was to delay their absorption 
and get nd of them from the bowel as rapidly and completely as 
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po«ibI« by the nee of saline apenente, and to nexrtialise them after 
abeorption by means of enta-dyacntano serum (Figs. 29 and SO) 
fcKow however it has become poa^le to prevent the formation of 
toxins by the deetroction of the bacilli by chemotherapy, and the 
—hnfi treatment which hue beem in use amce the seventeenth 
century and was found of great value m the of 1914-18 as well 
as m the American 15vil War and the Scmth African VTar has been 
given up 

In mDd cases, mclnding the majonty of Bonne dysentery, recovery 



Tvk ao— Buffluy djVBltfy tMlcd with istnTVWru te}«oticn tf a«na. 

11 rapid with rest and a nntable diet, and chemotherapy and sero- 
therapy are unnecessary 

Bentm freofmemt — A case of dysentery ehonld be regarded as 
sufficiently aevere for semm treatment if there is enough toxemia 
to cause pyrexia and increased rapidity of the pulse, if a dozen or 
more itoola are passed m twenty four horns or If the stoola oontam 
a large proportion of bbod, A mild case which persists for more 
than three days also calls for semm treatment. If it is decoded 
that semm m leqmred it shonkl bo given at once without 'wartmg 
for bactenological confirmation of the aemm 

should bo injected mkavenonsly as tho antitoxin b imrufiHl 
ately availahk to neutiahso tho toxm, whereas if subcutaDoems 
injection U employed, a delay of some days occcib before the whede 
of tho serum is ahootbod. The strength of the concentrated serum 
now i*aed to the Army is 60 000 international uniU in leas than 
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10 c.cm. An initial doso of 10 to 20 c cm. is sufficient even in 
fulmmating cases 

The Shiga toxin gives nso on injection into animals to a tfue^ 
neutrahsmg antitoxin. The fact that all Shiga strains have the 
same antigemc structure is in favour of a high titre Shiga horse 
antiserum being therapeutically effective, and both statistical and 
clinical evidence support this There are several ivar-tune records 
showing that if Shiga antiserum be given early and in sufficient 
quantities, the seventy of the symptoms, the duration of the disease 
and the mortahty are all reduced. There is also some evidence 
that this serum can neutrahso toxm even when already attached 
to the patient’s cells, and therefore the object m its administration 
should be to saturate the tissues at once with antitoxm by injecting 
a large dose by the mtravenous route 

To be fiiUy effective against the Floxner strains an antiserum 
should possess anti-bactenal as well as anti-toxic power. For 
this reason Flexner antiserum is prepared by mjectmg the horse 
■with the bacilh themselves and not toxm alone. Most of the cases 
Successfully treated by antiserum have received a product obtamed 
by mjectmg the ammal first with Shiga toxm and then "with both 
Shiga and Flexner bacillary bodies The results are best if local 
strains are used m the preparation of the serum 

In asthmatics and m patients, who have on any previous occasion 
received dysentery, diphtheria or tetanus antitoxm or other serum, 
the danger of anaphylaxis can be overcome by a prehmmary 
subcutaneous mjection of c cm of the serum half an hour before 
the first large mjection. The nsk, however, has been greatly 
reduced by the use of proteolytic enzymes m preparing the serum, 
and it 18 now never necessary to substitute mtramuscular for mtra- 
venous mjections (Poole, 1942) Formerly, however, the danger of 
anaphylaxis was not merely theoretical In July 1916 a man died 
on a hospital ship a few mmutes after 20 c cm of anti-dysentenc 
serum had been mjected mtravenously , he had had three pre'vious 
mjections without ill effect, the last ha'vmg been at Salomca twenty- 
four days earher He felt “ funny ” and became pale durmg the 
mjection , his whole body then became deeply flushed In a few 
mmutes the flushmg was replaced by extreme cyanosis, his pulse 
became weaker and he died m about a quarter of an hour As 
anaphylactic shock can be completely overcome by adrenaline, 
a syrmge filled with aim 1000 solution should always be at hand 
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when Beruin u mjectwi ?iv« nuinm« of edrenahno c*n be slowly 
injected at once and tbereafter one minim every niiimte until all 
eymptoms Lave disappeared even if they last for an hour or more, 
Chemcikmtpy — Sulphaguanldme (p-amino-N-guanyl benicne- 
Bulphonamide) and suli^pyndine have given promising reeulte in 
the treatment of bacil^ dyeenteiy The fonnei was chceen for 
truJ by MwTuhflll Bratton White and Lrt<difieki (1940) on account 
of fta solubility m water and limited abeorptiou from the mteetme 
m addition to its atroiig bactcnadal powoa. Owing to its limited 
absorption it acts within the mtertine in a lelatavely high ooncwi 
trabon and is therefore likely to be effective m infections which 
are chiefly localised to the bowel 
Anderaon and Cnnclohank (l^f) treated 41 adnlts m Xt.0.0 
hoapatals suffering from acute Flexner dyeentery with 3 gnm of 
Bolphaguarudine three times a day for two daya followed by 2 grm. 
twwe a day for two to five daya irfth exoellont rosnlts The per 
oentage who remained camets during oonvaleacenoe was half of 
that among control cases in the same epidemio who received no 
chemotherapy Hardy, Watt, Peterson and Schlosaer (1942) found 
that 46 caic^ of the Flexner and Newcastle organism ware qmokly 
cured by beatment with sulphagnaiudme 
The treatment of bacillary dysentery with rolphaguanidine m 
the Middle East has been dascrit^ by Boyd and Hamilton Fairley 
(1943) Within twenty four to forty-ci^t hours the patient feels 
better abdominal pom and tenesmus are rebeved, and the dianhcea 
rapidly subsides ao that withm five or six days the bowels ate only 
acting once or twice m the twe n ty four hours. Blood qmokly 
disappears from the stools and the quantity of mucus is rednoed, 
though its complete disappearance is ooroporatively slow The 
tempera Uiie and pulse rate faD frequently reaching Tmrmal m one 
to three days. The doeo is 2 gnn. every four bours for three days, 
followed by 2 gnru every eight hours for four days Treatment 
should be begun directly a dimcal diagnoeii has been made without 
waiting for bactcnolo^cal confimnation, Casee treated withm 
twenty four to thuty-sli hours of the onset recover m a dramabo 
frsbon. Subacute and chrome casee respond well, healing bemg 
generally complete within a fortnight 
^e acbon of sulphaguanldme being bacteruadid, it prevents 
further damage to the bowel, and the produebon of toim is at cnee 
dunmubed with consequent rapid improTement in the general 
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symptoms It has no effect on the dysentery exotoxin already 
circidatmg m the blood, so this must be neutrahsed by mjection of 
serum in severe cases Only mild toxic symptoms have been 
produced by the drug These are headache, malaise, vomiting, 
and occasional transient erythematous or red papular rashes 
Heematuna and anuria, agranulocytosis, hsemolytic amemia, and 
jaundice were not observed m any of their senes of over 500 cases, 
but shght and transient hoematuna and pain occurred m one case 
recorded by Buhner and Priest (1942) 

Paulley (1942), as a result of observations on strictly comparable 
groups of Air Forco personnel suffering from dysentery in the 
Middle East, conclude that sulphapyndine is preferable to sulpha- 
guanidme In the first senes of 73 cases of mild and moderate 
seventy sulphapyndine used from the onset was not followed by 
a smgle failure, and clmical improvement always occurred withm one 
or two days In no case was blood passed for more than three days 
On the other hand, of 52 cases receiving the usually prescnbed 
dosage of sulphaguanidine 6 failed to show satisfactory response 
In a Shiga epidemic the figures were even more conclusive , 5 out 
of 13 sulphaguamdine cases fared worse than any sulphapyndine 
case From pubhshed work and from observation of other cases 
treated m hospitals in the Middle East Paulley concluded that 
though sulphaguamdine is often as effective as sulphapyndme, 
oases frequently occur in which it appears to be infenor He 
suggested that this might be due to one or more of the foUowmg 
causes (1) the dosage of sulphaguamdine was not high enough , 
(2) sulphapyndme has a greater bactenostatic action than sulpha- 
guamdme in vivo , (3) the attainment of a high bowel lumen con- 
centration may after all not be as essential as the attainment of 
a high blood concentration m dysentery Sulphapyndme has the 
further advantage over sulphaguamdme of being more plentiful 
and cheaper, and a smaller dose is required for each case The 
greater nsk of agranulocytosis is of little importance, as the drug 
very rarely need be given for more than four days • It has, how- 
ever, the disadvantage of causmg anorexia, nausea and depression 
much more frequently than sulphaguamdme 

When the diarrhoea is excessive, dehydration can be overcome 
and collapse prevented by mjecting normal salme solution mto a 
vem by the dnp method, or by dnp transfusion if the patient is 
ansemic from loss of blood This is of great importance when 
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nlphoMmides a» given, as othennae crystelliBation might occur 
in the itnal tabulea with prodocUon of annna 
■When the patient is kept awmke by abdominal pain, and -when 
diarrhoea pemsta dnnng the xug^t and is leading to exhaustion 
Jgt of morphia may ba miecstad mth xb P of atropma sulphate 
at 10 pjm I found m Salonlca that charcoal waa very effeotiTe 
In the frequency of defecation and in deodonsmg 

offensive watery stools. At the earn© time flatnleno©, which b often 
erceenve and is the chief cause of oohoky pam, is greatly redooed- 
an onnoe of oharcosl to a teaempful of sweetwied aitowroot 
TTiaVan a palatable food , it should be given three tunes a day in 
the mote acute stagM 

Normal stools never contain BacL di^unt^rus so a patient should 
"be Icopt m hospital tfflhii stoola not only give no dysentery or gamam 
on ffnltuTR hut have also been of normal consistence and have con 
tamed no mucus for five daya. When diairhcea persists, sigmoid 
oecopy ahraya show* that healing is incomplete, 

Ahcebio DmnmcBT 

AcKsbic dysentery is endemic in msny tropical and subtropical 
oountoee and is especuBy common m du^cta where the sanitaUoo 
IS deficient. It hu someUmee been stated that it never occurs in 
epidemic foim. The error of this was finally eetabhsbed by the 
severe Chicago epdermo of 19S3 when over \ 000 cases wi^ 60 
deaths oocuned as a result of pdlntion I 7 the water 

supply to an hold. Small epidetmoB were frequent among American 
soldiea during the Philippnie manmetion in 1906 An extensive 
epidemic developed m the summer of 1916 m the British Army at 
Galhpoh, A large proportion of the thousand sick men who were 
daily removed from the Penmsula dunng August and September 
had dyientery and during these months amoehiQ was at least aa 
oominon as the baoilUiy forriu The mcidenoe was smaTLur m 
October and the cold and ram in the great gale at the end of 
November were quicldy followed by Ha disappearanoe. Amtrfiw 
dysentery was brought to QalltpoE from Egypt where Wenyon 
and O’Connor ^191T) found that 18 6*^ of healthy natives vreiB 
It was common m Ueeopotainia, but rare m Sakmica, 
where it accounted for leas than 3% of the total cases of 
dysentery 

Amobio dysentery first appeared m France m September 1916, 
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and tliougli it remained rare, the number of cases steadily increased 
among both British and French soldiers The infection was 
introduced by carriers from India, Morocco and Senegal, and the 
amval of troops from Gallipoli led to a fresh source of infection 
in 1916, the disease finally spreadmg to men who had never seen 
service out of France. In the stools of soldiers sent from France 
as convalescent from dysentery cysts of E. histolytxca were present 
in about 10 per cent of the Enghsh and 20 per cent, of the Australian 
cases, although only one-third had previously been m a country 
where amoebic dysentery is endemic (Inman and Lilhe, 1917). 
There was no amoebic dysentery among Bntish soldiers m France 
in 1939 and 1940, but it has been very prevalent in the Army m the 
Middle East, frequently m association with infection with Flexner’s 
and Shiga’s bacillus About 26 per cent of cases admitted mto 
hospital for dysentery are amoebic, but the proportion is higher 
for recurrent and chronic cases 
The Entamosba histolytica. 

Parasitic amoebae — entamoebae — are distmct from the non- 
parasitio amoebae of the soil and water in their morphological 
characters. They become parasites in the mtestines when mtro- 
duced by mouth, whereas non-parasitic amoebae disappear spon- 
taneously from the faeces withm a week of bemg swallowed There 
are five vaneties of entamoebae (Fig 31, Plate II) Only one, the 
E histolytica, is pathogenic, the others, E coli, Endohmax nana, 
lodamceba butschln and Dientamceba fragilis, bemg harmless 
parasites found m the stools of many normal people 

The E histolytica, when given to kittens, puppies and monkeys 
by mouth, produces charactenstic ulcers m the colon and abscesses 
m the liver, which contam the amoebae but no bactena, whereas 
the non-pathogemc amoebae produce no lesion 

The E histolytica has three stages m its hfe history — a motile 
active form, an immobile cystic form, and an mtermediate precystic 
form The motile form is found m flmd and semi-fluid stools, the 
cvstic form m semi-formed and formed stools, and the precystic 
form m both flmd and formed stools The active form of the 
E histolytica vanes m size from 16 to 60 and is larger than any 
of the other entamoebae except the E coh , its movements are 
more active and progressive, and alone among the entamoebae it 
frequently contains red blood corpuscles (Fig 31, 1 (a) and 6) 
The cystic form is sphencal with a diameter of 6 to 20 /u, and it 
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oonUina 1 2 or 4 nnola (Fig 31, 1 (6> uid 7) An expert proto- 
loologist haa httle dilBcolty m datingmahing both the active and 
oyatio Btag« of the E hutolyttca from thoeo of the four non 
pathogemo entamoebce hot miBtaVwi are frequently made by the 
mexpenenced. 

The active form of E Mstolytua diei too qmokly ontodo the 
body to any part in ipreading the disease. Amoetao oysta, 
how e v er siirviv e many days azkd even weeks in mout fiecea and 
in water The infection eon conieqnently be conveyed through 
contamination of a water aopply or vegetable garden, oontamination 
of food by the bandw of camera, and of food by the excreta of flies. 
As the cysts are rajddly killed by drying they cannot be earned 
m dost. 

Wenyon Tuj 0 Connor a mveebgations showed that house-flies 
are much the most important meant of spreading dysentery in 
Egypt. Their two favoonte articlea of diet are fsoee and jam. 
Though they begm to excrete what they have ingeated within half 
an hour uncebio cysts (and also Bad, dyKntma) have been foand 
in their mtestines and Excreta up to twenty four hours after they 
had fed on mfected stods. A conaiderable number oanght by 
Wenyon and 0 Coonor m different parts of Alexandria, mclodmg 
one caught In a oook house, deposited fccee containing E faddytiea 
and Bad cah As a fly generally deljecatee whenever it ea^ it 
leaves a deposit coutammg amcebio oysta (or dyienteno baalH) 
on ]am and other human food upon which it settJea, if it has h ad 
accen to infected fincea withm the preceding twenty fboi hours. 
The infection is probably never earned by the fly on its legs, body 
or probofloiB, as it deans itself after leaving the feces, and the 
remaining traces dry so rapidly that no cysts or hactena conld 
survive long enough to be deposited on food. 

The stools of oonvilescent and apparently healthy carriers axe 
a more fertile source of infection than those of patients stiH anflenng 
from dysentery as than formed or semi formed stools contain many 
more cysts than the fluid or senu-fluid stools passed during an 
attack of dywntery Among 1 979 healthy Bntish troops, whoee 
stools were eramined by Wenyon and 0 Connor m Alexandria 
dunng 1916 106 (B 5 per cent.) were found to be camerB of cysts 
of B htdoiytioa ahhough only 16 of them had had attacks of 
diarrbcEO or abdominal pain. Fatal dysentery can be produced 
m cats by feeding them on the (Tst-oontaming beoee of symptom 
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free carriers Even wlien provided with latrines the average native 
in the Middle Bast prefers to deposit lus excreta wherever he happens 
to be when the desire to defcecate seizes him D. and J, 6, Thomson 
exammed many samples of faeces collected near Alexandna from 
the foreshore and the sandy stretches between the sea-front pro- 
menade and the town ; a high percentage contained cysts of 
E. histolytica as well as bactcna of the typhoid-dysentery group 

So-called healthy carriers, who have no symptoms but are passmg 
amoebic cysts, always have an intestinal lesion This may be 
nothing more than minute areas of necrosis of the raucous membrane, 
which may only be recognisable on microscopical exammation 
(Craig) More commonly typical amoebic ulcers, generally very 
mmute, but occasionally quite large, are present, especially m the 
caecum and ascending colon Gamers suffering from simple 
diarrhoea have actual ulcers, which are as large and numerous 
as those found in patients with typical dysentenc symptoms 

The wall of the amoebic cyst is unaffected by the gastnc juice, 
but 18 digested by the panCreatic jmce, so that the amceb® are set 
free m the intestines Amoebae liberated from a two- or four- 
nucleated cyst divide once or twice to form two or four active 
amoebm, which burrow from the lumen of the colon through the 
mucous membrane mto the submucous tissue The active amoebae 
contmue to multiply by simple division both in the lumen of the 
bowel and m the tissues The division contmues indefimtely m 
the tissues, but ceases m the lumen of the bowel when the conditions 
become unfavourable The active amoebae then aissume a rounded 
pre-cystic form, which secretes a transparent shell and becomes 
a cyst. The smgle nucleus of the encysted amceb® generally 
divides once or twice, a fully developed cyst having one or more 
frequently two or four nuclei CySts are never found m the tissues 
and never form active amceb® outside the body 
Pathology. 

Sigmoidoscopic observations have added precision to our know- 
ledge of the morbid anatomy of amoebic dysentery, as every stage 
in the natural history of the disease can be observed without the 
alterations seen after death as a result of the absence of circulatmg 
blood and the presence of post mortem degeneration I made 
numerous observations of this kmd at Lemnos m 1916 and a smaller 
number smce then in England, and similar observations have been 
published by Manson-Bahr. 
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The promnal part of the ooloo ffl first involved, and even when 
the vrhole colon later becomea affected the discaae ifl generally 
moat advanced m the caecnro. Hie appendix la aometunea affected, 
bat the ilenm ii almoet alwaya spared. 

Amoebffi which have reached the sohmucoti* tiisno of the colon, 
contmne to multiply and destroy the sntronndmg oeDi by means 
of the cytdysins tl»y excrete nntO a pocket contammg amceb© 
neopotio tissne and mnooui forma. Tha lifta the nmoons membrane 
covering rt above the level of its sniroundingi. The raised ronconi 
membrane become* red, and owing to deficient mrcolation it* centre 
undergoes necrons, *o that a y^lowiah spot is seen m the centre of 
a urnall rocnded red swelling which is sharply defined from the 
surrounding normal ptnk mucous membrane The appearance is 
ver y mmilar to that of a tmiwTl boH on the healthy thm. The 
necrotio tiseua soon disappears and leave* a minute hole oonnecUng 
the fubmnocmB pocket with tbe mteotinal lumen. The leaion grows 
to farm a fiask-abaped cavity and then a spreading nicer with an 
overhangiQg margm and mfiltrated submucous or mnsciilar tueoe 
as its bt^ litter tbe uken eoaleeoe to form lai^ uregulai uker 
ated areas Others oominunicate with each oth^ by snbmncous 
channda. This may result in the separation of bla^ sloughs of 
necroeed muoous membrane whinh may be several mobei m length. 
Thew are pased m the stools or are found after death attached to 
tbe edge of Urge olceis. In these oasee the amcnbco reach the 
suheeroui tusne, and tbe peritoneum may be covered with purulent 
fibrmous patchea. Even in tbe severest cases areas of normal 
mucons membrane remain, eepeoally in tbe distal liAlf of tbe 
colon. 

It IB generally said that on heahng pigmented scan remain. 
This deacnbes what is found on fod mcrUsA examination of chromo 
ca ses, but I have frequently watched the eff^ of emetine with 
tbe Bigmcadoacope and seen the complete disappearance of even 
large nlcen, no trace of a scar or pigmentabon being vuible after 
ten to fourteen dayi, 

IDcroacopically there is a remarkable abeeace of round cell 
infitoaticm in the eady stage* before Becondary infection has 
pUoe, but secondary bootenal infection with cellular reaction is 
generally present m all but very early leeiona. Amoeb® are seen 
in the necrotic areas of the mucous, subrnnoons awH muscular coots 
within end around the crypts of LUbezlcQhn and within tbe capil 
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lanes, venules and lymph spaces They may be earned from the 
submucous veins to the liver, where they give nse to inflammation 
and suppuration {mde p 311). 

Symptoms. 

The mcubation period is often short, but is sometimes prolonged 
Crean records the case of a soldier who landed in Alexandria from 
England at 4 30 p.m. on a Friday He had never been abroad 
before. He at once marched to Mustapha, where there were several 
cases of amoebic dysentery. At S a m on Sunday — ^forty hours 
after his amval — ^he passed blood and mucus, which contamed 
amoebce 

The onset of amoebic dysentery may be acute, but m a consider- 
able proportion of cases the disease begms as chrome diarrhoea 
or as diarrhoea altematmg with constipation In acute cases 
ten to twenty or even more stools are passed a day When the 
disease has fuUy developed, blood and mucus are almost always 
present m the stools, which consist of a few drachms of greenish 
yellow or dirty brown mucus, or a grey muco-purulent mass, 
suspended in semi-fseculent or serous fluid, which is often blood- 
stamed, the blood is either mtimately mixed with the stool or 
IS present m streaks In other cases large separate fragments 
of mucus stamed bnght red are seen 

If a rmcroscopical exanunation is made withm half an hour 
of the passage of a stool, active amcebse can generally be found 
without difficulty m the blood-stamed mucus, but they may also 
be present m mucus without obvious blood and m watery stools 
free from blood and mucus The amoebae are generally scattered 
among numerous isolated nuclei, but few mtact pus cells, and often 
numerous red corpuscles 

Gnpmg pams, which are worst shortly before and during 
defeecation, are always present to a greater or less extent across 
the lower part of the abdomen Tenesmus, the pamful bearmg 
down and stra inin g sensation which occurs durmg and for some 
tune after deflEecation, is common, but it is severe only if the rectum 
IS ulcerated 

The thickened colon can often be felt, especially m the right 
and to a less extent m the left diac fossa, as a very tender tumour , 
when the caecum is chiefly mvolved, appendicitis may be simu- 
lated, but the tenderness is found to extend over the whole caecum 
and ascendmg colon instead of being confined to the appendix itself 
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Ccmstatotional symptomi are genenJly alight and apart firoto 
complication* fever i* other completely absent or low and mter 
mittent even m acute case*. Leucocytoo* is generally present, 
and there la a relative increase m the mononuclear cefla in aevete 
cas« the number of leucocyte* per ojnm often exceeds 20 000 
and Bometanes even 30000 

In the fulminating gangrenous of amcsbio dyaentery the 
patient v er y numerou* stools, which often consist of blood 

with a little mucus but no fteoe*. When extensive gangrene ocouri, 
the colon may become paralysed, and only a few stools cont a i nin g 
black sloughs are passed. Abdominal pain u severe, and palpation 
shows that porta of the colon are greatly thickened and extremely 
tender In moh cases perforation and general or local pentomtis 
may, occur 

'KTTlfl and unrecognised anuBbto dysentery is common and may 
be the precursor of hepatic abaceea. A hurtory of slight diarrhcea 
without the pasaageofblood oftenahemating with constipation and 
sometimes aeoompamed by pam in the right nde of the abdomen, 
IS obtained. The compaiatirely mild symptoms are probably 
due to the leemn being confined to the cseoum and colon 

whkh may be tender and aOghtly thickened. In such cases amcehs 
are di&c^ to find m the stools, unleee frequent search is made 
for a httle hlood-etained mucus. The dianhcea, which was common 
among the troope at Qalbpoli, was probably m many instanoe* a 
mild form of amcebic dysentery The disease may even be com 
pletely latent, uleeration being found jxut mortem m patients dymg 
from amcebto abeoeg of the liver or &om some mteiuuiient 

In chrotnc am®bio dysentery which often develops in spite of 
effident treatment, amcBbio cyst* are paged anJ symptoms may 
contume for months or years often with long mtermisnoni 
emoczstian, arfimta, and general asthenia result, and the patient 
uhiinately dies from exhaustion or hepatic complications. 

Beveial oases of sciatio neuritis and a smaller number of neuntu 
affecting other nerves were observed m assooation with the out 
break of amcBblo dysentery in the Mediterranean Forces dunng the 
last war 
Diognoali 

In any neighbourhood in which the duw*jw is known to occur 
caie of diarrhcea should be regarded aa a poeaible case of 
dysentery and if blood or mucus or both are or if tenesmus 
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IB well marked, it should be regarded as a probable case of dysentery 
Other causes of similar symptoms, the most important of, wfuch 
IS a growth of the pelvic colon or rectum, should not be forgotten 
I found an inoperable growth m the rectum of a governess sent 
home from Persia for what was supposed to be chrome dysentery, 
and I saw a case m Lemnos, m which a man with a similar growth 
had been treated for some weeks with emetme A careful mquiry 
into the history, a rectal examination, and m doubtful cases 
sigmoidoscopy . should prevent such a mistake bemg made 

If symptoms of appendicitis occur m a patient, m whom there 
IS a possibihty that amoebic dysentery is present, the stools should 
be examined for amoebie, and the effect of emetme mjections 
should be tned before advismg operation, except m severe cases, 
in which the delay caused by failure of the treatment might prove 
dangerous. The majority of deaths m the Chicago epidemic of 
amoebic dysentery were m patients operated upon for supposed 
appendicitis 

For the chmeal differentiation of amoebic and bacillary dysentery, 
see p 289 Although an amoeba with refraetde ectoplasm clearly 
differentiated from the granular or vacuolated endoplasm, an 
indistmct nucleus, and active movement is generally the E his- 
tolytica, its charactenstics vary so much that it may be qmte 
indistmgmshable from the E. coh, in which the distmction between 
ectoplasm and endoplasm is not present, the nuclei are distmct, 
and the movements are very sluggish The mclusion of red 
corpuscles is, however, conclusive evidence m favour of E his- 
tolytica, and no acute case of dysentery should be diagnosed as 
amoebic unless amoebae contaimng red corpuscles are found, as they 
are almost invanably present 

When for any reason it is impossible to make an immediate 
microscopical exammation of the stools, treatment with emetme 
should at once be instituted m suspicious cases ansmg in a district 
m which the disease is known to have occurred , rapid improvement 
can be regarded as almost conclusive proof of the amoebic origm of 
the dysentery , 

Prognosis. 

If emetme is promptly given, death should hardly ever occur 
When treatment is delayed, the prognosis is less good and the 
actual dysentery is likely to be followed by a non-specific chrome 
cohtis, which may persist for many months Incontmence of feeces, 
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pexBMtent vooutmg, lucctrp ai>d the paasage of akraghi are the 
meet Bcnons symptom*. 

The ammbw dyeentery at Gallipoli ' lowered vitality more 
fTian it destroyed it wo* the tmivtraal neknea*, not the oooasional 
death that mattered- ’ It wai, in fact, one of the decoding factors 
m the failare of the campaign. 

Prophylaxis 

The prophyUn* of amoBbic dysentery is m general the same as 
that of baciDAry dysentery (pufe p 2M) Neither chlopnation nor 
the addition of acid sodiom cnlphate tablets to water destroys 
encysted amisba) All dnnkmg water should therefore be boiled 
when amcebio dysentery i* prevalent and no raw vegetablee m the 
form of salads no raw frmt unless it is carefoDy peeled should 
be eaten. A patient who has had dysentery shonld not bo allowed 
to return to his nmt nntil he can take a full Army ration without 
getting diarrhoea, and his feces have contained no blood, muena, or 
amoobio cysts for a fortni^t Ha should still bo given chimofon 
after bis apparent recovery as deaenbod m the section on treat’ 
meat Before leaving their wards, medical officers, nuaee and 
ordediM, who are loolong after dyeentery cases, should wash then 
hands with oresol (1 in 10) which Wenyon and 0 Oonnor have 
shown IS the best antiseptic for destroying arooebio cysts. 
Treatment 

The general and dietetio treatment is the same as for bamOary 
dysentery Ctalg adwas complete abstention from alcohol In even 
the mildest cases of amoebic dysentery as he behevee that there 
ts “ no more potent cause of acuta diairbcBal or dysenteoo symptoms 
m any infection with S hitiol)/ttia than mdolgence m aloohoho 
boveragea. 

Directly the diagnoaii has bean made by the daoo v ery of the 
Bniamain hstctytica m the stools, gr i of ametme hydrochloride 
should bo mjected subcutaneously every day for the next twelve 
days. In very severe cases gr ^ to 1 disaol^ m 6 ac. of normal 
•alme eohiUon should be mjeiied intravenoualy The amceb* 
blood and mucu* generally disappear from the stools between one 
and six days after the first mjection. In the rare cases of amcebio 
dysentery m which emetme faHs more or leas completely a 
mfeetton u certainly pweent, and antidysenteno serum should be 
given m addition to the emetme. It is unneoeettry to perserore 
with emetine untfl the stools are solid, as after the Wood and mucus 
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liave disappeared the stools may remain loose for a time owing to 
the post-dysenteric and non-specific cohtis still present Ihey 
sometimes become rapidly sohd on discontiniung the emetme, which 
may act as a mild mtestmal irritant. If any blood or mucus re- 
appears in the stools, gr. i of emetine hydrochlonde should be 
mjected every night for six nights, but not until at least three weeks 
have elapsed since the termmation of the initial course of treatment. 
It 13 unusual for more than one sueh relapse to occur. In the very 
exceptional cases in which emetme mjections cause vomiting, this 
may bo prevented by the simultaneous mjection of a small dose of 
morphia. 

Dale found that repeated mjections of emetme m cats had a 
cumulative action upon the heart In very exceptional cases 
emetme has seemed to cause shortness of breath and irregulanty 
of the pulse m patients who were not kept m bed, but these 
symptoms always disappeared after a few days’ rest. Pam and 
stififness of the legs have also been said to follow the use of emetme, 
but this IS only temporary, and there is no evidence that genume 
neuritis ever occurs 

As amoebic cysts are often still present m the faeces of patients 
who have apparently recovered from an attack of dysentery, it 
has been supposed that active amceb© may develop firom the 
cysts and cause a recurrence of symptoms if the patient’s general 
health is depressed or his colon is irritated, and that a chrome 
infection of this sort may give nse to amoebic hepatitis or abscess 
of the hver, Wenyon and O’Connor have, however, shown that 
this IS not the case, as cysts do not hberate active amoeb© any- 
where but m the small mtestme But the presence of cysts m the 
feeces mdicates that free amoeb© must be present m the colon, 
and it IS these that are a danger to the patient From the patient’s 
point of view it is the cyst-forming amceb© rather than the cysts 
themselves which require destruction, just as it is the ankylostoma 
which produces the ova foxmd m the stools m cases of ankylostomiasis . 
and not the ova themselves which must be destroyed It is there- 
fore of comparatively small importance that amoebic cysts are 
very resistant to emetme, as if the drug is properly admmiatered 
the amoebffi which produce the cysts are destroyed and the cysts 
disappear from the faeces The frequently expressed view that 
some cases of infection with JS Tmtolytica do not respond to treat- 
ment because only the resistant cysts are present m the mtestme 
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fa thna inoonwjt. Bnt the oyitB promit m the fieoM they 
hjive been passed most be destroyed m order to prevent the spread 
of tKe daoBB. 

It 18 often nnposslbl© to eiadicate the infection m ohionio raimen 
by TTWtftTm of emetine mjection*. The oyit-jjrodncmg anuDbs 
appear to be ehot off from the cncolation and are therefore more 
readily dertroyed by a drug given by month. The mort aatafactory 
treatment for the leaidiial infection fohowmg an acnto or snbaonto 
attack 18 by meani of an amoebicidal drug which doee not mteifere 
with the patient t daDy oocnpaUon. The beat of these u ohiniofon, 
(iod-oxy-qninolme-talphomo acid) which contains 28 per cent of 
iodine and was hot introdooed under the trade name of yatren 
flT>8 IS also known ae qnmoxyi and annyodin. Three i-gram pills 
are giren three tunes a day for eight days If amoebce or cysts are 
stin present m the stools the treatment is repeated after an mterral 
of a week. The stools are then exammed monthly for six months 
and the treatment is repeated if amcehn or cysts are discoreied. 
Qraig (Simulated the infection in 90 per cent, of carriers and patients 
with mild infection after a suigle ooune of treatment and in the 
remaining 10 per eent after repeated CDunea. Ohmiofon ts no 
more effeotzre when given by rectum, as often recommended, than 
by month (Ccaig) CarbuBone, which contains 28 per cent, of 
amnio, is leas effective than chiniofcm and oocaskmally givee rise 
to aenons symptoms of arsenical poaonmg Emetme-bdsmiith 
iodide, which has been much used since the last war by British 
phjsiciaiiB, prodooes a good deal of gastro-mtestmal untation and 
sbonld be replaoed by nhmmfnn- With the latter it is mmeoeesary 
to restrict either diet or exero se even if slight diarrhrR*. oocurs 
(Cmig)- 

In order to mhurntM the nwlr of leeuuenca a course of treatment 
with ohimofon should be grren to every patient with amfwhln 
djsentery after the diarrhcea has been controlled by the use of 
emetine. 


Anamio Hspirms am) Hkpatio Atwtww 
C onndermg the large number of oases of amoBbio dysentery 
which occurred in the Mediterranean Expeditionary Force m the 
last war remarkably few soldiers developed acute or subacute 
hepatitis and hepatic absceas, probably owing to the thorough 
treatment with emetme whkh tlm majonty received. But the 
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treatment was often not contmued for a sufficient penod, and 
many sbght cases escaped recognition altogether, so that m the 
ten years foUowmg the war a good many cases of subacute hepatitis 
and hepatic abscess developed in men who had served m the East 
and chronic amoebic hepatitis became comparatively common I 
saw cases of both kinds as long as fifteen years after the ongmal 
infection haA been contracted m Egypt or Galhpoh. In a case seen 
in 19il the abscess developed twenty-two years after the original 
infection in Mesopotamia, where the patient was thoroughly treated 
for it in 1919 He had had occasional slight attacks of diarrhoea 
lasting a few days, sometimes with traces of blood m the stools, but 
there had been none for several months before the abscess was 
discovered 

It IS unlikely that acute and subacute amoebic hepatitis and 
hepatic abscess will be any more common in the Array in North 
Africa in this war than the last, but it is important to be famihar 
with the symptoms of these diseases, as they may be the cause of 
obscure illness in men who give no clear history of having had 
dysentery, and chrome amoebic hepatitis, the frequency of which 

15 still insufficiently recognised, is likely to bo common for many 
years to come among men who have served in the East 

Etiology. 

Amoebic hepatitis and amoebic abscess of the hver are invanably 
secondary to amoebic dysentery. In 98 per cent of fatal cases 
Rogers either obtamed a history of dysentery or found amoebic 
ulcers or scars of ulcers m the large intestme The patient had 
had dysentery m the past or was still suffermg from it m about 
76 per cent of acute and subacute cases, and m an additional 

16 per cent, there was a history of diarrhoea, which was doubtless 
a mild form of amoebic dysentery In the remaming cases amoebic 
ulcers had probably been present m the caecum or ascendmg colon, 
situations m which they do not necessarily give nse to any symp- 
toms. When hepatitis develops dunng an attack of dysentery, 
the latter generally becomes less severe as the inflammation in the 
hver progresses 

The geographical distribution of the disease is identical with 
that of amoebic dysentery, but as it may develop in chrome cases 
and long after the onset of dysentery, it is not uncommon, especially 
m the chrome form, among mdividuals who have returned to 
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E nglftnfj from th« Eagt. CSiroaw iJooholifm u an important 
prodaposing cause. 

Patholojly 

The amoBb® which coDecfc in the thrombosed veins at the base 
of dysenteno ulcere, pass to the liver by the portal vdn. Nothing 
more U known as to the pathology of non-suppuraUve amoebio 
hepatitis, u death does not oocur unless an absoees fonos, but 
the hepatM insuSUaenoy whKih is ahrays found by the lierukse 
test to be present, indicates that the mfeotaon is i^espread and 
uniform through the hver An abeoeee forms if a local acoomulation 
of amcebsEi givea rue to throiobosis in a portal radide The ciroula 
bon 11 obetructed and necroen of the sucroundmg tissue occurs 
at the Mjnfl tune pus ts secreted as a result of the imtant action 
of the amc^na on the hvec tissue. The wall of the abteeas is at 
first formed by necrotio liver tissue, hut the cavity gradually 
becomes limited by a fibrous capsule produced by the infiammatory 
reaction. In 70 pec cent of cases a single abeoees is present in 
nearly half of the others there are two abeoeseee, in a qnarter there 
are three, and m the renuunder there are four or more. A nngle 
abeoees is found five times as often in the nghi as m the left lobe 
of the hvcf 

The contents of the abeoees consist of necroeed hver celli, leuoo~ 
cytes, red corpusdes fat droplets mjid oooasiooally amceb® but no 
baotena. In chromo casee all the amrehce may have died but 
they can still be found m tbe material obtained by sciaping the 
wall of the abeceaa. In rare cases an amoBbio abscess beo^es 
spontaneously stenle, and its dned remain* have been found at a 
poti morieoi ezamination years afterwards. When an hepatic 
abscess reaches the surfaoe, adhesions form between the hver and 
the tdioming structurea, eo that the contents of the absceaa may 
buret mto tluj lung stomach or bowel, or open externally without 
infecting the eerous cavitiea. 

Acute and Subacute Amcablc Hepatitis and Hepatic 
Abscess 

Symptoms 

About one-tenth of the cases of acute amcehlo hepatitis ooe nm n g 
m India are of a fulminating type, m which the whole hver u 
nddled with tmah ooDections of pus with no fibrous tissue separating 
them from the eurrounding bvw tubsUnce— a condition which 
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rarely, if ever, occurs outside the endemic areas. There is always 
a defimte history of dysentery, which is often stiU present when 
the hepatitis develops The hver rapidly mcreases in size , it is 
very painful and extremely tender. Shght 'jaundice may be 
present. The temperature is high ■with rapid remissions, the nse 
bemg often aceompamed by rigors and the faU by copious sweating. 
Leucooytosis is well marked. Death generally occurs between 
6 and 18 days from the onset of symptoms 

As most cases of subacute amoebic hepatitis subside completely 
with injections of emetme, it is clear that m the early stages no 
suppuration is present Discomfort and a sense of weight are felt 
m the right hypochondrium in the shghter cases, but m the more 
severe ones the pam may be so great that the patient is hardly 
able to move, and he is often unable to he on his left side owing 
to the draggmg pam caused by the change of position Pam may 
also be referred to the right shoulder and occasionally to the nght 
arm, especially when the upper part of the hver is mvolved. The 
hver 16 enlarged and tender, but the ngidity of the abdommal 
muscles may be so great that it is impossible to feel its edge. Pres- 
sure exerted on the lower part of the right thorax, with one hand 
behmd and the other in front, gives nse to pam Shght jaundice 
IS occasionally present m the severer cases The appetite is 
impaired or lost, and the patient rapidly becomes weak and 
emaciated 

The temperature is generally remittent, varymg between 100° m 
the mommg and 103° or 104° m the evenmg In severe cases it 
remains high ■with only small remissions, but m more chrome cases, 
especially when the abscess bulges through the capsule of the hver 
and the tension withm its cavity consequently falls, the fever is 
less marked , it may then be low, contmued or relapsing, and may 
finally disappear. Copious sweatmg is common m thp more severe 
cases Moderate leucocytosis is always present, and the proportion 
of polymorphonuclear cells is considerably mcreased, especially 
when actual suppuration has occurred , if the percentage is 
less than 70, simple hepatitis, and not an abscess, is probably 
present 

The upper part of the hver is most frequently mvolved, and the 
mam mcrease m dullness is then m the upward direction, but the 
lower border is also abnormally low The lower nbs bulge, and 
the mtercostal spaces become wider , the edges of the nbs become 
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ol«uly and Uie ikin may bo cedeinatoas ev«n in acnte 

hepatitis without suppmatano. At an early stage the breath 
soTmds bocomo feeble and the peroossion note impaired at the 
ngM , base. The x-rays show that the nght side of the diaphragm 
u abnormally bigh, and when sappnration occurs its movements 
are AirntmuK**! and finally oea&e oompktoly If the diaphragm is 
perforated by an abecees of the hver a pulmonary abeceas or less 
frequently an empyema develops. In the fo rmer case large 
quantities of tluok reddish pas are expectorated, and, if emetine 
u given, rapid re covery generally reenlta. 

An abeoeSB in the antesor and krwer part of the nght lobe prodooes 
a tender ttunonr in the nght side of the epigastnnm, the lower ribs 
become prommci^ and the lower border of the liver can either be 
felt or is found by peronssion to be displaced downwards A rub 
may be heard when an abscess reaches the sotface of the liver 
but it dlsappeart on Uie formation of adhesions with the anterior 
abdominal wall In advanced cases the slnn becomes cedematons, 
flootoatlon is present, and the abscess may open extemallr just 
bekrw the costal margin. I«ess frequently the abscess reaches the 
under sniCaoe of the liver when it may rupture into the duodenum 
or bepatio flexure pus is then passed byTeotum, and the tumour 
suddenly dimmuibM m sue. The geoei^ condition of the patient 
immediately improvee the temperature falls ipontaneoua 
rec o v e ry may foQow In a case I saw m Salomes the r upt ure of 
a hitherto unsuspected abscess into tbe long mtestine at the 
same time led to rapid recovery 

An absceee m the left lobe of the Uvqt geneially gives rise to a 
tender tumour m the epigastnum. An ahecea bulging from the 
lower or upper sutfiice of the left lobe ia less eaafly diagnosed , H 
may escape recognition till it rup t ur e s respective^ mto the stomach 
when the oharactenstus thick reddieh pus is vomited, or mto the 
left lung or pericardium. 

In some cases Uie x rays show a locahsed incresaed densify m 
the hepatic shadow especially if the abscess Is in the left or 
If it is large and gurrounded by a thick fibrous capsule. 
fubdiaphragmatw, subhepatic and re tr open to neal no 

uncommon oomphoations, and general peritonitis rarely devobps. 
IHagnosli 

The possibility of amiebio hbpabta or hepatao absca« should 
be ccendsTed whenever an individual, who is hvmg or has hved 
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in a country where amoebic dysentery is endemic, is suffering from 
progressive deterioration m health with more or less pyrexia, 
especially if the latter is remittent and accompamed by chills and 
sweats, and if obscure abdominal symptoms are present 

Subacute hepatitis is most commonly confused with malana, 
but the rise of temperature in hepatitis is generally in the evening 
instead of durmg the day, and the liver is enlarged out of proportion 
to the spleen mstead of mce versa, leucocytosis is present with a 
relative mcrease of polymorphonuclear cells and only 2 to 4 per 
cent large mononuclear colls in contrast with the normal or sub- 
normal count with 16 to 20 per cent, large mononuclear cells found 
in malana , the malanal parasite cannot be foimd in the blood, 
and the injection of emetme is followed by improvement, whilst 
qumme fads to mfluence the pyrexia 

A localised tumour in the liver m a man who has been exposed 
to amoebic infection is generally an abscess and more probably 
amoebic than a suppurating hydatid cyst It is elastic or fluctuatmg 
unlike the hard sohd tumour formed by a gumma and a growth 

Prognosis. 

Until 1907 hepatic abscess was the second commonest cause of 
death m the Bntish Army in India, but the mcidence of the disease 
has become much smaller smce amoebic dysentery has been treated 
by emetme mjections, and the mortahty has been greatly reduced 
since the necessity for operation has become comparatively rare 
owing to the frequency with which treatment is ^instituted m the 
pre-suppurative stage The prognosis is best if the abscess is single, 
as multiple abscesses are difficult to locate, and their evacuation 
may be impossible, especially m the rare fulmmatmg cases 

Treatment. 

In acute hepatitis without suppuration veiy rapid improvement 
follows the subcutaneous injection of 1 gram emetme hydrochlonde 
on twelve or more consecutive days ; the hepatic tenderness dimm- 
ishes withm 8 hours of the first injection, and the temperature may 
fall to normal m 24 hours As there are no defimte signs which 
distmguish acute hepatitis without suppuration from hepatic abscess 
unless a defimte tumour is present, no local treatment should be 
adopted imtil emetme mjections have been given daily for a week 
wathout producmg any improvement It seems probable that a 
small abscess may be completely absorbed without aspiration after 
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tb« amocb® m ita irallfl have been killed by subcutaneonfl injection* 
of emetme (Ropers, 1913) 

The most satia&otory treatment of an abeoe** i* evacuation by 
aspiration, emetine being injected iubcntanoonaly in order to loll 
the wmmhm m the ab90« vraH and m any nlcera rrhich are *till 
preeent in the colon. If the po* reoccamnlatee, the iame treatment 
ihonld be repeated. The reanlta with thia treatment ore so succeas- 
fol that the open operatioa, which is frequently followed by pro- 
longed convalescence or death owing to secondary infection, is 
required only in the comparativoly rare cases in which the ntuation 
of the abscees cannot be detctmmed. It is mtciestmg however to 
note that Lairey Napoleon s aiugeon opened hepatic abeceasea m 
over a dozen Trench soldiers in the E^ptian campaign ot 1800 
without a death. IThen an abacen has been opened or has mptnred 
into the hmg ttotnich or bowel snbontaneons emetine injections 
ihoold be continaed ontd the temperatme has remained normal for 
a week 


Chronic Amceblc Hepatltla 

AmcebM dyaentery u almoet always associated with hepatic 
insufficiency as demonstrated fay the hervnkise test ahhnn gh m a 
large majority of cases there is no sign of bepatio disorder As 
acute and sobacnte hepatitis and hepatio abeceas are common 
comphcstKmB of amcBlno dysentery, it seems reasonable to assume 
that the fanoUonal deficiency of the Hver m theee cases is canaed 
by a nuld and latent form of anuebio bepatitia. 

Symptoms 

It u not uncommon to find hepatio numffioienoy m patients 
complammg of unfitness smoe retunimg from a country m which 
amcehio dyaentery u endemia Borne hare had definite dysentery 
but others have had nothing more than a few attacks of diarrhoea, 
and ocoasjonally they have never had mteetmal symptoms of any 
kmd. Constipation is more often present than diArrhfix but 
sh^t stta ck a of diarrhcea lasting for a few hours may follow 
indiscretions In diet or m aloohoL 

The patient complams of general upfitneas ai^ is easily fatigued. 
Very often he n^tly describes him^ as fiveiiih. He gsnstally 
suffers from a constant ache over the hver. Headache is <v»mTnr.n 
and ho may oomplain of aching limhe and lumbago Hi* appetite 
is poor and ho a bekrw weight Ho ia j«le and sXUow though 
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generally not antomic, and true jaundice is never present. There 
18 no pyrexia, and the leucocyte count is normal The whole of 
the exposed surface of the liver is tender, and the lower border 
is often more easily palpable than normal, but there is very hfctle 
enlargement. Amoebic cysts are very rarely found m the stools, 
but in a small proportion of cases, m spite of the absence of mtestmal 
sjmptoms, the sigmoidoscope has revealed the presence of small 
but typical amoebic ulcers — ^raised red spots with a necrotic centre 
on a normal pink mucous membrane, very closely resembling boils 
on the skin Not infrequently the ctecum and ascendmg colon are 
tender, and the stools may contain traces of occult blood, presumably 
the result of chrome amoebic typhhtis 
Diagnosis and Treatment. 

The diagnosis is qmckly confirmed by the result of treatment. 
The injection of 1 gram of emetme hydrocliloride eveiy mght for 
twelve mghts results in the disappearance of all symptoms, and 
the Isevulose test shows that there is no longer any hepatic m- 
suificiency In one case, for example, the nse m the blood sugar 
was 65 mgm per 100 c c one hour after taking 60 gr of Isevulose 
and in two hours it had only fallen 26 mgm , after treatment the 
one-hour rise was 6 mgm per 100 c c , and m two hours the blood 
sugar was the same as before the Isevulose had been taken Further 
courses of six or more injections should be given 3, 6 and 12 months 
later in order to prevent recurrence 

Lamblia Diabrhcea 

Lambha (or Gtardta) intestinalts is a flagellate protozoon, which 
inhabits the duodenum and jejimum and occasionally gams access 
to the gall-bladder by way of the bile ducts It is pear-shaped, 
10-18 n long, with eight flagella, two nuclei, and a suckmg disc, 
with which it attaches itself to the mtestmal mucous membrane 
(Fig 31, 4a) The glands of the small mtestme of animals have 
been found packed with lambha There is no doubt that it may 
give nse to catarrhal ententis, but it never causes ulceration 

The active lambha may become encysted m the small mtestme, 
and the cysts, which contam two or four nuclei, are passed m the 
feeces (Fig 31, 4^) Infection occurs, as in amoebic dysentery, by 
contammation of food or dank with cyat-containmg feeces. 

The distnbution of lambha is world-wide, but it is much more 
common in the tropics and subtropics than in temperate regions 
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Lambhi cyita arc often foond m tic formed atoola of healthy 
individtials, especially in hot clnnate* but the madencc of the 
infection is much greater in patients suffering from dia rr hcea or 
dysentery In the last war lamblia was found in the stools of 
many Bntaah eoldiers suffering ftom dianheen or dysentery in 
Egypt, Qallipoli, Lemnos and Salonica Birt in almost every case 
of dysentery m which it was discovered the E ftuitiytua at Bad. 
dyxentena was also found if the stools were firainmed durmg the 
early stages of the illoees. Thie, however is not the with 
simple diandioea, in which lambha a often found without any 
othu pathogenic organisms. 

lAmbha can give nsa to recunent attaohs of diardraa with 
abdominal diitennon atwI discomfort, which may be aocompanied 
by Uie passage of large quantities of yellowish mucus containing 
enormoui numbers of the active flagellate In such cases the 
diaRh<£e. is almost certainly the result of lamhlia ententis I have 
also seen a good many oaaes in RnglanH, in which mild attaolo of 
abdominal disoomfbrt with slight diairlvTifl without the passage of 
mucus were s— with the presence of lamhha m the stools. 
It seems likely too that the which may persiat m cases 

of dysentery after the primary infection has disappeared is the 
result of simultaneous mfection with lambTis. when t.bia organism 
is found to be sUQ present m the stoola. 

Ijambha infeotioa of the gall bladder may give nse to symptoms 
of cholecystitis. I have seen one such case m a patient who had 
never been to any tropical or subtropical country In this case, 
as in several described by Lyon, the bfle obtamed through a duodenal 
tube after mjecting magueinim sulphate contained enormous 
nnmben of very active lambha (Rg 31, 6) At least four oases 
have been recorded in which the bile obtained from a ohiomcally 
mflamed gaH bladder immediately after operation contained numer 
ous l a mblt a (nd/f da Mnxo 1939) and one gmiTuT fin/^mg bm been 
made porf mortem (Caldcr and Eigdon, 1936) 

Treatment 

W the many drugs which have been tned m the treatment 
of lambha atebiin, as first recxnnmended by OaUi Valano and 
de ifuro m much the most effective. One 0-1 gm. taUet is given 
three timee a day aft4sr meals for five dayi. Ibis always resulta in 
the disappearance of the organism both from the duodenal contenta 
snd the stools, and the ditappearance is generally pennaneut. 
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Post-Dysenteric Colonic Irritability 

Patients who have recovered from an acute attack of dysentery 
frequently remain unfit for a considerable penod, and imtabihty 
of the bowel may remain for years. The symptoms are at first 
caused by a non-specific chrome cohtis, winch may follow either 
bacillary or amoebic dysentery after the specific infection has died 
out, but the possibihty that dysentery bacilh or amoebic cysts may 
still be present can only be excluded by frequent expert examma- 
tions of the stools. In the later stages sigmoidoscopy and examina- 
tion of the stools show that there is no actual cohtis present, the 
condition bemg due to a functional imtabihty of the colon The 
patient suffers from alternatmg attacks of constipation and diar- 
rhoea, the latter often brought on by apenents taken for the rehef 
of the former, or it may follow an indiscretion m diet or exposure 
to cold The diarrhoea is accompamed by cohe, which may be 
severe The flmd fseces contam much undigested food, often with 
mucus containing columnar epithelial cells, but pus cells and blood 
are present only m cases m which there is atdl active cohtis The 
diarrhoea may last for a few hours only, or it may contmue for 
two or three days, the attacks bemg separated by mtervab 
of several weeks or months Sometimes shght diarrhoea is 
continuous 

In the early stages the patient has httle appetite and cannot 
regam his former weight He complams of constant abdommal 
discomfort Shght tenderness is often present, especially over 
the ihac colon, which can generally be felt as a firmly contracted 
cord There is no fever, but the pulse is often rapid, and symptoms 
of “ effort syndome ” may be present The patient gets qmokly 
tued and may complain of headache All the symptoms are 
aggravated by physical activity 

After a time the general symptoms disappear, but a tendency to 
diarrhoea with shght dietetic mdiscretions, exposure to cold and 
rmld general infections may remam for many years, and I etiU 
firequently see patients whose bowel imtabihty dates from an attack 
of bacdlary dysentery contracted m the last war 

“ Gippy tummy ” is the popular name given m Egypt to a very 
common disorder characterised by short attacks of epheky ab- 
dommal pam accompamed by explosive diarrhoea It is frequently 
brought on by nocturnal abdominal chiU, the patient havmg worn 
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too little oovenng for tlie abdomen dnnng tie oool m^ts wbioh 
freqaently fdloir hot days. But attack* probably never occur m 
the abaenoe of latent infection with cither BceL dyeniente or E 
amaiba. 


Prevention and treatment 

Except m Tnild caaci of dyeeatery of very Bhort dnration, it is 
advisable for the patient to Uve for some months after his recovery 
m a oox mtr y with a warm and equable but not too hot climate 
If this is unpoasible it is of great importanoe to guard against chSls 
when the sun goes down and a rapid fall m temperature occurs, 
and the patient ahould wear a cholera belt from sundown bH mom* 
mg He should take no green vegetabka except as purges, no 
Klads nor picklea, and no &mt skm* not pips, whether raw cooked 
or in jam, for at least air months after the symptoms have dis- 
appeared. ftmnlnng fa permusible only m atnct moderation. He 
should ohew very thonaighly and any pyorrhcea should bo 
thoTou^y treated m order to prevent *eoondary infection of the 
bowel. 

The bowels should be kept regular by an umsrtating vr^etable 
mualage tnch as isogel (one teospoonfol morning or evening or 
both) or by liquid paraffin. The doee ahould be ]ost nffioent to 
produce a single stool or at most two stools All other aperients 
must be avoided. 

Borne of the post-dyeenteno symptom* may be due to aohlor 
hydno gastritis. A test-meal should therefore be given, and if 
adJorhydna and exoess of mucus are found, treatment for two or 
three weeke with an uloer type of diet and lavage each morning 
with hydrogen peroxide ahould be instituted, as m 80 per cent of 
caaee this result* in a return of nonnal accretion, wbuib U often 
folkrwed by disappearanoe of the diarrhoa*. If the achlodiydna 
penfata, the patient should tai» a drachm of dilute hydroohlono 
add (BB ) m about five ounoes of water to which the juioe of an 
orange with an gar or some other flavounng agent fa added, befcffe 
breakfast and as a beverage with the midday and evening mwtk , 
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chapter xxn 

EPIDEMIC JAUNDICE 

Epidemio of )amidice have oocarred m every war Larrey givet 
a good description of ft uevore spidemio among the wounded m 
Cairo doimg Napoleon i EgypUftn Campaign in 1800 Among the 
2,218 559 TTii^n in the Federal Army dnnng the Amenoan Gvfl War 
there were 22,509 casee of ]aQQdice with 161 deaths, and 799 oasea 
occmred amongst S3 380 Bavarian troops stationed near Fans 
between February and May 1870 In the South Afrioan '"War 
there were 5 648 oases with a very email but unknown mortality 
In the war of 1914-18 epdemica of varying sue and eeventy 
occurred on every front m the present war it has been more 
prevalent than ever beforo. 

There are two and pediape three entirely different diseases which 
may give nse to epidemics of )anndics These are infective 
hepatitis, kptospiral hepatitis, and pediaps true cataiduJ jaundice 
It u difficult m retrosp^ to deode which variety was prevalent 
in the earlier campaigns. There is however no doubt that lepto- 
‘spiral jaundice acoounted for a large majonty of the casee m the 
British, French and German ajmiiw m France and Flanders from 
the ipnng of 1916 to the end of the last war but it did not occur 
anywhere else and has not reappeared in the present war There 
IB equally no doubt that all the epidemics of the present war have 
been caused by infective hepatitis, which is probably produced by 
a viras and has no oonneotKm with tluspiroohietal disease. Infee< 
tive hepatitis also occurred m the German army m the last war 
There is some evidenoe, which however is not conclusive, to show 
that the epidemic of jaundice m Gailipoh between August and 
December 1915 was of the oatarrhal type but it is uncertam whether 
the epidemio which occurred m Mesopotamia during the hot weather 
of 1916 and 1917 was the samn diseese 

I INFECTIVE HEPATITIS 
By Sib Aarutra Huasr s»d Col. H. B F Dixov 
Infective hepatitis has become inoreaamgly common during the 
last fifteen yean both m Great Bntam and abroad (CuBinan 1939) 
It IS now the moot important infection m the Brrtiah army m 
923 
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North Afnca, Malta, Syria, and Palestine The lugh incidence 
among Bntish troops in Malta (11 5 per thousand m 1940) is in 
striking contrast wth the low incidence among Maltese (0 7 per 
thousand) (Dixon), and among Bntish and New Zealand troops 
m North Africa compared with Indians and Maoris (Hhngworth, 
1943) There was an enormous incidence in a certain five-mile 
stretch of the hne in North Afnca, whilst New Zealanders were m 
occupation, but none in the neighbourhood They were replaced 
by Indians who did not get it, and the Indians in turn by Bntish, 
in whom it became very common again after about a month (Dling- 
worth, 1943) Infective hepatitis is also common m the Umted 
Stat^ and in Iceland, and widespread epidermcs have occurred m 
the German army on all fronts and m all the occupied countnes 
(Gutzeit, 1942) The disease should be called infective hepatitis 
rather than epidemic or catarrhal jaundice, as it is certainly infective 
m origm and actual inflammation of the hver is always present 
The old name of catarrhal jaundice should be used only when the 
jaundice is the result of obstruction of the mouth of the common 
bile duct secondary to duodenal catarrh and the hver is not 
primarily involved Infective hepatitis is a better name than 
infective jaundice, as many cases occur durmg epidermcs which 
are so mild that no jaundice develops (van Rooyen and Gordon, 
1942) 

Pathogenesis 

The specific infective agent of infective hepatitis has not been 
discovered, but it is beheved to be a virus, which is disseminated 
by droplet infection, often by healthy earners and patients with 
sub-clmical attacks It is often possible to trace contacts Thus 
husband and wife, parents and children, and men m the same bdlet 
or platoon may be infected The long mcubation penod, the 
immumty after an attack, the occurrence of sub-chmeal attacks 
which confer immumty, and the absence of leucocytosis all pomt 
to a virus infection In the hepatitis foUowmg serum mjections 
the inflammatory matenal can pass through bactena-trappmg 
filters and withstand the action of phenol and freezmg, though it 
IS destroyed by heat, and it can be propagated m serum-tyrode- 
chicken-embryo-medium Thus it behaves as a virus, though its 
further mvestigation is handicapped by the failure to transrmt it 
to any animal 
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Fia 33 — Red l)lood cell distended 
a tropli07oilc of P viivx vliidi Ims 
reached tlie middle stage of itsde\eloj) 
ment ( x 1000 ) 



Fio 14 — Rupture of a nd cell with 
lihtmlion of fully de\ eloped ineroroites, 
free to enti r fresh rwl cells and restart 
the cycle (X 1000 ) 
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Pio 35 — Blood film of benign tertian 
malaria (P vivaz), taken during early 
syveating stage ( x 850 ) 

Tccojoungtrojiliozoltcs.onein ringstngc tlic 
otlicr furtlior (Ic\ elojied 1 lie red cells are jmle 
and shoH nnisoej tosis and jioljcliroiimsln 



Fig 30 — Blood film in benign tertian 
malaria {P vivax), taken during the 
fever free period ( X 850 ) 

Tlie tronlioioltes liai'c groan until tliej 
almost till the red cell and carlj dltTerentlatlon 
of the iiieroroltes Is now tlslhle 





Fio 38 — Gametooytes (crescents) of 
P falciparum the male form above, 
the female belotv (X 
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Ttore u no donbt that alcohol lowers the reexstanoe of the liver 
to mfeotron with the viinfl of infective hepetitis. This probably 
fiT pl*iTiii the much higher inadenoo in officers than m other nnks 
1 T 1 men than in women. In Malta m 1940 it was 40 per 1 000 
m offioets compared with 11 6 in man, and ont of 600 cases seen 
not more than 20 or SO were m women (Thxon) although the 
incidence children fn EngtAnd is the same in both sexes. 

The iB probably infecbona only donng the few days 

before the janndice appeara. Consequently there is never any 
orosB-inf^ion in medical wards to which cues of jaundice are 
admitted, thougji it Is frequent m singical wards when pabenis are 
admitted m the pre-icteno stage for supposed icrgical conditions 
such as appendicrtis or pyelitis, and m wards where oases are 
admitted for poesible sand fly fever before the appeacanoe of 
jaundice (Dixon) The incubation period is usually three to five 
weeks with a minimum of three weeks. In the infective hepatitis 
following treatment with arsaphenamine and inoculation of vaccine 
pontainmg human serum the mcubation penod is longer generally 
betw ee n six and eighteen weeka. 

Morbid Anatomy 

Foet-mortem examination in the numennis fatal cases which 
occurred m the very extensive epidemic of jaundice m Bcandmavia 
in 1926 and 1927 always showed acute or subacute hepatic osorciaiB. 
Similar changes were found m the very small number of fatal cases 
oocumug m the slight epidemics of mild mfeotire jaundice m Great 
Bntam since 1918 and Colonel Sidney Smith (1942) found advanced 
hepatic necrosis in eight &ital cases m British soldieis m the Middle 
East m 1942 Eppinger had found subacute hepatic necroeis with 
no catarrh of the bQe ducts m three jaundiced Anstnan soldierB 
who had died of tetanus during a mnd epidemic of jaundice m 1916 

Boholm and Iversen (1939) have shown by means of aspiration 
biopsy that mfepctrvo hepitao jaundice is a true hepatitis ath^ not 
a non inflammatory hepatic necroma, as had been generally assumed 
from the results of post-mortem obeervations. They examined 
thirty-eight speoimena obtained dunng life from twenty-six eporadio 
oases occurring m Copenhagen. Dihle, MoMichael and Sherlook 
(1943) usmg exactly the same teohmque obtained sunilar results 
m aU of a senes of cases exaimned in London. Inflammatory 
changes were invariably proeent m the connective tissue and the 
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parenchyma sliowed irregidar foci of necrosis. The trabecular 
structure of the liver was destroyed, but the interlobular bile 
ducts and KupfFer cells were unaffected The inflammation gener- 
ally subsided within a month of the onset of jaundice In mild 
cases all signs of disease eventually disappeared In other cases 
a varying degree of hyperplasia of connective tissue persisted In 
one case, in which death occurred in coma on the fifteenth day, 
specimens obtained by the same method sixteen hours before and 
ten hours after death were compared by Roholm and Iversen , the 
latter showed advanced necrosis of the parenchymatous cells which 
failed to stain, in striking contrast with the former m which the 
cells stained well They concluded that the severe necrosis found 
after death in fatal cases is to a large extent caused by post-mortem 
autolysis. The jaundice is presumably in part a result of impaired 
functional activity of the liver cells, which normally take up the 
bile pigment from the Kupffer cells and excrete them into the bile 
capillaries, and in part a result of disorganisation of the structure 
of the lobules with consequent rupture of the intralobular bile 
capillanes, which are lined by the hepatic cells and have no inde- 
pendent epithelial walls 
Symptoms. 

In very mdd cases jaundice is the only symptom The lUness 
generally begins with headache, pains in the limbs, anorexia and 
malaise with fever The mitial symptoms closely resemble those 
of sand-fly fever, but the headache is less severe and less frequently 
locahsed in the eyes Anorexia is always present and is often 
profound , it is generally accompamed by nausea but vomitmg is 
uncommon This may give place to excessive appetite about ten 
days after the onset , Ulmgworth (1943) noted that almost all of 
three hundred patients seen m North Africa wanted enormous 
quantities of food — ^far more than anybody else m the wards 
The patient has a nasty taiste m his mouth and has no desire 
to smoke There is no herpes labiahs Abdommal discomfort, 
especially in the epigastnum and hepatic region, is common The 
temperature is generally raised for three to six days, but mild cases 
with no symptoms except jaundice are generally afebnle 

One to eight days after the onset jaundice develops and the pre- 
ictenc symptoms and fever rapidly disappear The stools are 
always pale and the unne contams bile, which can generally be 
foimd one or two days before the appearance of jaundice Men 
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reporting nek with abdominnl aymptoms donng an epidemic of 
jaundice thould therefore have thetr anne examined for bile. 
The ]aimdu» pctBMta for five to aevonty days with an average of 
three weekx For two or three daya before rta appearance and m 
in which there la no cbmeal jaundice throu^out the iHnea 
the wheal produced by the introdennal injection of 026 c-cm. of 
1 per cent hiatamme la diacolouied yellow (Klein, 1931 , C uHin a n 
awi Brodribb 1936} The rapid ptilse of the pyrenal penod is 
replaced by bradycardia and depiesmon is common ao long as the 
jaundioe lasts, but p m ntua is rare 

The liver ii generally tender and harder than normal it is 
enlarged In about 60 per oent of cases. It often remains enlarged 
after the unne u hUe-Cree and the jaundice has disappeared^ The 
loteno index remains high for some tune, generally about a month, 
after apparent lec o v eiy and disappearance of bDe from the unne, 
indicating that the liver is stiD abnormal (IBingworth, 1943) This 
may be aaKxnatod with considerable enlargement of the bveu with 
final recovery m most cases in three to five months. The spleen 
IS enlarged and harder than normal In about 30 per cent of case* 
Lencopenia with relative lymphocytosis Is eominon, and there 
is never leaoocytosis. Sight ansomia may develop Hemorrhages 
do not occur 

Balapees are rare they are more frequent m En gland than 
overseas. They are genarafly more severe than the ongmal attacks 
and are almost invanably the immediate sequel of indulgence in 
aloohoL Second attacks are rare 
No deaths oocuned in Paleatine or filalta and very few in North 
Africa and En^nd. 

Jauitoioe roLLowDra ABaapHECAinnn Tkeatsibst or Rvp tttt.tk 
Concurrently with the world wide moreaae m the loadence of 
infective hepatitis sinoe 1039 there ha* been a ittnVmg nse in the 
number of petienta developing jaundice dunng treatment for 
syphiltt. In a senee of 1 965 sabbeis treated for syphilia between 
1940 and 1943 297 or 15 per cent developed jaundice (Campbell, 
1943) In 40 per oent the jaundice occurred dunng or immediately 
after the first course of treatment m 37 per cent dunng the second 
course and in the remainder during the third or fourth course 
The climcal and pathological featorea of cosea of this Vmfl admitted 
mto the same wards at the Connau^t HoepiUl as those with 
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infective hepatitis, were indistinguishable from the afebrile form 
of the latter (Dixon), and Dible, McMichael and Sherlock (1943) 
found that the pathological appearance of the liver in biopsy 
specimens was identical The fact that less than 3 per cent of 
the patients with jaundice also developed dermatitis and none 
albummuna shows that arsenical poisoning is not the sole cause 
of the hepatitis The recent nee in the incidence of jaundice m 
patients undcrgomg anti-syphihtic treatment is probably due to 
the increased habihty to infective hepatitis, which results from the 
toxic action of syphilis on the liver and from treatment with arsenic, 
which IS also a liver poison The vulnerabihty of the liver is 
perhaps further increased by some vitamin deficiency due to war- 
time lack of cheese, milk and butter, and m some cases by the 
toxic effect of alcohol. 

The prognosis is good, but it is unwise to give further arsemc 
injections for at least three to six months however completely the 
patient may appear to have recovered from the hepatitis. Each 
case should then be judged on its ments, dependmg on the severity 
of the hepatitis and the dose of arsemc already given Of course 
bismuth injections can be continued throughout 

Sertoi Jaundice 

In 1936 96 cases of jaimdice with one death occurred after 
immimisation against yellow fever Smce the mtroduction of a 
new vaccme m 1937 there were no further cases (Fmdlay and 
MacCallum, 1937) A very serious outbreak followed the use of 
yellow fever vaccme made with human serum m Brazil m 1939 
and in the Umted States m 1942 (Fox et cd , 1942), In Brazil 
there were 1,072 cases with 24 deaths, m the States 28,686 cases 
with 62 deaths The vaccme was essentially the same as that 
used for several milhon inoculations smce November 1937 The 
chmcal features of the illness closely resembled those of the afebnle 
form of infective hepatitis, except that the mcubation period was 
prolonged to six to eighteen weeks The temperature was usually 
normal or only shghtly raised and there was no leucocytosis Jomt 
pams, urticana, and enlargement and tenderness of the hver each 
occurred m 20 per cent of the Amencan cases Only 0 2 per cent 
ended fatally, generally two to six weeks after the onset Recovery 
was generally complete m four to eight weeks, and permanent hver 
damage was rare In fatal cases lesions similar to those found m 
infective hepatitis and arsaphenamine jaundice were discovered. 
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together wrth marked cedema of the gastro-mtestmal tract enlarge* 
wtmt of the spleen and hfomorrhagee m eeroua membrane*. 

All attempt* to transmit the disease into animals having fiuled, 
as with ordmaiy infective hepatitis, Findlay and Martin mstiHed 
nasal washings from their patient* in the pre-icteno or early icteno 
itagee of janadice following yelknr fever immunisation mto the 
noses of three volunteers. Jaundice with symptoms siii i ila r to 
those of infectivo hepatitis, followed after incnbatKcn periods of 
twenty-eight thirty and fifty day*. 

A mmilar epidemic occurred in Eugland in 1937 m several scat- 
tered groups of children after inoculation with measles, convalea 
cent serum coming from a single presumably oontaminated source 
(McNalty 1938) Jaundice developed m 37 out of about 100 
receiving the serum and seven died- 
Treatmeut- 

Expeninental observatKrna on animals with infective hepatitis 
and ohmoal observations on the disease in man mdKate that the 
most suitable diet is one oontaining abundant carbohydrates to 
majTTt^in the glycogsn depoats m the liver calls, abundant protems 
to compensate for the low plasma protem observed m the disense 
and a mjotmnm of fat, together with abundant flmda. Abundant 
carbohydrate can be supplied m the form of ghooee, half a pound of 
which m a pmt of water, preferably flavoured with frmt juice 
should be given per diem In the rare casea m which vomiting 
occurs or the patient is too drow^ to take sufficient flmd, normal 
salme alternating with 10 per cent dextrose sohitian should be 
given mtraveoously by the drip method Not more than 600 aom. 
of the lattor should be used, and 10 units of insulm should be 
injected subcutaneously at the same tune. 

The patient should not be allowed up until bile is no longer 
present m the unne, the jaundice has completely disappeared, and 
the hver and spleen are no longer palpable. After recovery the 
patient should be advised to remam teetotal for at least a year and 
thereafter to be very moderate, always avoiding strong aloohol on 
an empty stomach, as the liver la likely to be permanently more 
▼nlnerable than normal and consequently more liable to become 
arrhiitw with a oomparativoly moderate ooniuinption of alcohol 

II LEPTOSPIRAL HEPATITIS 
loptoepiral hepatitii, oonunonly called spuDohetal jaundice, 
occurred m a m ildly epidemic form among Bntish French 
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Gernmn troops jn France and Flanders from the spring of 1916 to 
the end of 1918 So far it has not reappeared m the present war 
It IS sometimes knoivn as Weil’s disease, but there is no evidence 
that the four sporadic cases of fever with jaimdice, enJargement 
of the liver and spleen, and nephritis, descnbcd by Wed of Heidel- 
burg in 1886 was spirochmtal in ongm, and epidermcs of similar 
cases had already been described by several French physicians 
since Larrey’s account of the Egyptian epidemic of 1800 The 
disease has long been common in Japan In recent years it has 
been recognised among fish-workers, especially in the north-east 
of Scotland (Davidson ct al , 1939), and coal-rmners and sewage 
workers in different parts of Great Bntain. 

^Etiology and Pathology. 

In November 1914 Inado, Ido and their fellow-workers showed 
that the epidemic jaundice which every year attacked between 
3,000 and 4,000 mmers in Japan was due to infection with a spiro- 
chiete, now known as Leptospira idero-limmorrhagica, which is 
present in the blood dunng the first week and the unne durmg the 
first four weeks Amraals develop jaundice on moculation with 
the blood of a patient, and the orgamsm can be recovered from their 
blood and viscera Very soon after the results of the Japanese 
observations became known in France, a number of investigators 
succeeded in isolatmg the orgamsm from the blood and urme of 
soldiers suffermg from infective jaundice, and they confirmed the 
animal experiments 

Noguchi (1917) later found that the strains of Leptospira tclero- 
heemorrhagtea isolated from patients m Japan and Belgium and 
firom rats m Amenca were identical m then morphological and 
serological properties He showed that it differs from all other 
spnochffites m possessmg a large number of minute spnals, 10 to 
12 to each Bp But the characteristic features under the microscope 
are its tapermg ends and tendency to he bent at an angle, thus 
, produemg forms like the letters S, C or L This spnochaete is 
actively mobile and can be cultivated easily at about 30° 0 in the 
surface layers of semi-sohd blood-agar 

The morbid anatomy of the disease was studied in four fatal 
cases by Stokes, Ryle and Tytler (1916), m three by DawsoU and 
Hume (1916), and in five by McNee (1920) Varymg degrees of 
hepatic necrosis together with round-celled infiltration of the inter- 
stitial tissue was present The appearances were essentially the 
same as m infective hepatitis except for the presence of leptospirffi- 
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The fadneyB may show nothing more than cloudy swelling 
whilst m other cases there ii inter and mtm tubular infiltration 
with polymorphonuclear leucocytes, Bometunea with hartnonhages 
in the gkimer^ and degeneration of the tubular cells (Dawson 
(1918)) The sprrochsHte la found m the hver kidneya and 
su pra r enal ^anda after death. 

The leptcspira was found in the ladneya and unne of wild rats 
m the mfeoted areas of Japan, and Stokes discovered it m rats 
cau^t m the 'trenohea m Prance in which the disease had occurred. 
It IB found in about 26 per cent, of rats m Great Bntam, both m 
places where the disease is unknown and m those, such aa the north 
eastofBootland where it IS comparatively common. Ithos also been 
found m rats in distnots m Prance where the disease is unknown. 
The infection in rata is chrome, the leptospim being excreted m 
the unne for long periods. The mfeoted unne of rats is the mam 
source of the Lepfcspim tdem-temoTTAo^oa in man, and the nrme 
of patients suffeemg from the disease is a seoondary aouroe.* 
InfectiOQ can be produced expenmen tally through the ahmentaiy 
eawal, and thiou^ ahrasioas on the forjEsoe of the body and even 
apparently healthy skin. As the organami can hve for a time m 
water the mfocUon probably occurs under natural oonditioua 
through both of these ohann dii- When several cases develop 
within two or throe days among men hvmg together m whom 
infection by the skin can be excluded, the infection must have 
occurred by mouth. Cases have been observed m Japan, m which 
the disease began with tenderness and enlargement of the 
{emotal gbinds, about a week after tbe coireeponding foot had been 
wwinded whilst the man was wodnng barefoot or in lu 

stagnant water or wet earth. The incidence of the disease greatty 
dnnimshed m Japan after the mmee had been thom n^l y drained. 
It occurred m France only among troope who occupied certain badly 
drained treadiee, especially dunng wet weather “When a amt 
was moved to a diSerent part of the Ime no further oosea occurred^ 
but the doeaee quickly appeared m the unit which replaced it m 
the infected trenchee. 


There n no evidence that mosqurtoea, fleas or bee are m any 
way cDtioemed m the conveyance of the daetie, and no casea have 
• A kstVm octtrn»k of kptoiptrij hepstitti oocoirei in San^ leSO-tO 
pih WM tliQDrt ewtsialy tlrf iwolt of cxitset with pica in wiifch tb# di«M8 
b fa Bmoo*. The powOifflty Hat ftxm mfiik ** h Tmt» t»t 
oarriw ta otbw oDoiitrW <alb foe InTwUgatkm. (D W John** aW3> 
JinL 2 0(0) 1 ' 
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been observed m which the infection appeared to pass direct from 

man to man 

Symptoms. 

The mcubation penod is short A colleague of Martin and 
Pettit (1919), who was engaged m transmitting the infection from 
one gmnea-pig to another on September 2nd and 4th, was seized 
with fever on the 10th and became jaundiced on the 16th, the 
leptospira being isolated from his unne on the 17th 

The onset is most frequently gradual with a feeling of general 
unfitness, headache, pains m the back and limbs, unsteadiness or 
mabihty to stand or walk, anorexia, nausea and often vomiting 
Sometimes, however, it is sudden' with shivenng, famtness or 
giddmess, and great prostration The temperature nses to between 
102° and 105° , it varies irregularly between 100° and 103° for a 
week, and then descends by lysis, becommg normal between the 
tenth and fourteenth day A shght return of fever often occurs 
a few days later , it may last for ten to fifteen days, and is generally 
unaccompanied by any exacerbation of symptoms 

Jaundice appears between the second and seventh day and 
mcreases up to the mnth or tenth day, when it generally fades 
rapidly, though occasionally it is more persistent The skm, 
especially of the face, has frequently a characteristic red-yellow 
colour owmg to simultaneous capillary dilatation Pruntus is 
absent or shght The degree of jaundice does not vary with the 
mtensity of the toxaemia In several cases symptoms exactly 
similar to those of leptospiral hepatitis, except for the complete 
absence of jaundice, have been observed m patients whose blood 
and unne contained the leptospira and whose blood produced 
leptospiral hepatitis when injected mto gumea-pigs Many cases 
diagnosed as P U 0 m France were probably of this nature 

The tongue is dry and coated with a brown fur, and sordes are 
present on the bps and teeth. Anorexia persists until the jaundice 
.begins to disappear The imtial vomitmg sometimes contmues 
for several days In severe cases there may be persistent hiccup 
The patient generally complains of vague discomfort or pam over 
the whole abdomen, which is diffusely tender, especially over the 
upper half The hver may be shghtly enlarged and tender, but 
the gaU-bladder is not palpable and no special tenderness is present 
m its neighbourhood The spleen is generally normal m size, but the 
lymphatic glands m the axillae and groins are often shghtly enlarged 
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Tb® patient oomplami of laasittid® and of paina m the head* oy*®. 
back and Irniba. The pain is aocompomed by tondenieflB eepeoallj 
of the calroe and beck, but eveiy muscle of the body may bo 
mvolvodL In oovero cases the myalgia* which is periiape the most 
constant symptom of the mfeotaon, a extreme it prevents sleep 
and the patient feels as if he had been beaten all over and dislilae 
moving his Umbe or tnnung in bed* The neck may be stiff and 
Kemig B «gn may be present. Coeta arwl Troisier fonnd that the 
cerebro-spinal flmd m cases of tb'* sort was under pressure and 
contained ^irfyin of polymorphonuoiear ceDs and lymphooytea 
with trrrtim of albumeci as we^ as Idle. In three cases the fluid 
produced jaundice on mjectum into animals and the leptospira 
was iBolat^ &om their organs. The jaundice was only jost per 
oeptible m one of these pat^ts* and herpes was present as well as 
the other symptoms suggestive of oerebro-spinal meningitis. In 
&tal cases hepatio msofSciency leads to drowameas and dehuum* 
folkrwod by twitching convulsions and finally coma. The con 
junctme are pink from oapdilary dflataUon and the ohiaf con 
jnDpotml vessels show vanocmtiea. Small snboonjunetival hsmor 
ihagos may occur The eyeballs are often tender Heipea is 
ooroman on the bps and may spread over the ehm and upper part 
of the neck it is generally hamoxriiagio. 

EOe is present m the unne for four or five weeks in the jaundiced 
oases* and it may also be found m the abeence of obvxms jaundice. 
The Unne almost invanahly oontams horn a trace to a oonsiderahie 
quantity of albumen, often with granular and hyalme casts and a 
few red oorpaedea. In eevere cases the unnazy ou tput &Il8 and the 
blood urea rapidly nses, and the tarm^nal symptomi m fatal oases 
may eomethnes be urwmo and not hepatw m ongm. When jaun 
dice is absent, the case may be mistaken for war nephrrtas, but 
cedetna and the oharaotenstio dyepniBa are not present. Retention 
of urme is occasionally obeerred- Extreme constipation ii com 
mon* and the fleoee are sometunea clay*oolouxed, but more frequently 
contain sufEment bfle to produce a hght-brown colour. 

The heart u not enlarged, and the pulse is generally slow In 
proportion to the temperature, even when there is no jaundice. 
Slight bronchitis is sometunee present, especially m severe oases 
when the sputum is generally either rusty or streaked with hnght- 
red blood, butTironoho-pneumoma and lobar pneumonia have not 
been obeerved* In addition to tuemoptysiB a little blood may be 
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present m tlie vomit and rarely in the feeces Epistaxas is an 
occasional symptom, and purpura may occur in severe cases In 
mild epidcimcs haemorrhages arc so rare that the name Sjnro- 
cJicctosis icier o-JiccinonJiagica is mappropriate Among Moreschi’s 
361 cases with a mortahty of only 0 55 per cent, no haemorrhages 
were observed apart from epistaxis. 

The number of red corpuscles and percentage of haemoglobm are 
often reduced, especially when there is severe toxaemia Shght 
polymorphonuclear leucocytosis is constantly present, the total 
number of leucocytes bemg between 10,060 and 30,000 and the 
percentage of polymorphonuclear cells about 85 per cent 
Pathological Diagnosis. 

Between the fourth and mnth day the spirochaete may be found 
m the blood, but it is present m such small numbers that this method 
of diagnosis generally fails The same drawback is present with 
regard to the urme, m which the organism may sometimes be found 
after the second week if searched for at mtervals of a few days 
It is important to remember, however, that non-pathogenic 
spirochffites are not uncommon in the urme , thus Stoddard 
isolated spirochcetes from the urethra in 56 per cent, of 60 soldiers 
sulfering from vanous medical and surgical diseases and 22 per 
cent of 60 healthy soldiers As the incubation penod in gumea- 
pigs IS SIX or more days, the diagnosis cannot be confirmed by 
animal experiments in less than eight days The peritoneal 
cavity of a gumea-pig should be moculated with 3 to 6 c cm of the 
patient’s blood m the early stages of the disease From the seventh 
to the twenty-eighth day the centnfugahsed deposit from 60 to 
260 c cm of recently passed urme suspended m 6 c cm of normal 
sahne solution may be used instead, but it gives a positive result m 
a smaller proportion of cases The animal develops fever, jaundice 
and hsemorrhages after six to twelve days. Death always follows 

Martm and Pettit (1919) showed that a diagnosis can be made 
serologically, as a specific agglutinm develops m the serum, which 
IS still present for at least 22 months Dilutions of the patient’s 
serum and a suspension of the Jeptospira are mixed m small tubes 
at 32° 0 for three hours The mixtures axe then exammed as thm 
films under the dark-ground lUuimnation microscope Agglutma- 
tion IS readily seen m this way together with any lysis 6f the organ- 
isms The lysis can usually be detected extendmg to higher 
dilutions than the agglutmation The recent observations of 
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Divid 5 on and Smith in Ahetdaen have ahcnni that a positiv® 
laactKsn n 67 «i appeal* before tha thud day rt i* preaent in 50 
per cent of caaee by the fifth day and m 100 par cent, by the ninth 
day The titre of the semm mcreaaes from 1 m 10 m the ea£y 
stag* to 1 m 10000 or even 30000 by the tenth day 
Differential Dla^osla 

Leptoepiral hepatitis differs from the other fonna of epidemic 
jaundice m the more prolonged pyiezia, the dry furred tongue, 
the conjunctival congestion, the eeventy of the muscular pai ns , 
the character of the the frequency of herpes and the greater 

tendency to hremorrhages, A definite diagnosis of leptospiral 
hepetitia can however be mode only by discovering the ipirochfflte 
m the blood or unne or m the tuauea of an inocnlated aiumah 
Pro^oala 

In the war of IQli-ie the mortahtv of leptoepiral hepatitis was 
bet^ireea 4 and 6 per cant in France and Flanders, but was 13 per 
cent in Germany and aa low as 0*55 per cent in Italy The dise^ 
in Europe is thus mililw the fonn ofyr nmng m Japan, in which 
the mortality is about 30 per cent. Daweon end Hume classified 
18 of their caica as severe end 58 as mild m the fotmer the illneea 
lasted about three weeks and m the Utter about one, but few patients 
were fit for duty in lees than three months 
ProphyUxla 

Wherever cases of leptospiral hepatitis have occurred the ground 
should be dismleoted or diamed as thorou ghl y as possible wthI % 
special effort should be made to destroy ah rats. The unne of 
patw n t s should be disiafected for -nine weeks from the date of onset 
of the disease. 

Treatment 

The some diet as that recommended for infective hepatitia 
(p 329} should bo given. Epsom salts are required for the constipo 
tKm and iron for the a n a nu g. Japaneae obacrveri concluded from 
their animal expenments that aahaiaan was of little value, and 
Dawson and ha colUtguos found it useless in France. 

Dutch mveetigaticns have shown that anb leptospiral sanim 
grreu within the first four days redimea the s e v en ty of the tonemia 
^ bra the mortahty It has much le« effect after the seventh 
day when septwrama a no longer present. The doeo a 10 to 20 
c.cm. given mtramuscularly or intraveiwusly 



334 


MEDICAL DISEASES OF WAR 

present in the vomit and rarely in the foeces Epistaxis is an 
occasional symptom, and purpura may occur in severe cases In 
mdd ejndcmics liaemorrhages are so rare that the name Spiro- 
clicclosis xclero-hccmorrhagica is mappropriate Among Moreschi's 
361 cases with a mortality of only 0 65 per cent, no haemorrhages 
were observed apart from epistaxis 

The number of red corpuscles and percentage of hsemoglobm are 
often reduced, especially when there is severe toxeenua Shght 
polymorphonuclear leucocytosis is constantly present, the total 
number of leucocytes bemg between 10,000 and 30,000 and the 
percentage of polymorphonuclear cells about 85 per cent 
Pathological Diagnosis. 

Between the fourth and mnth day the spirochsete may be found 
m the blood, but it is present m such small numbers that this method 
of diagnosis generally fails The same drawback is present with 
regard to the urme, m which the organism may sometimes be found 
after the second week if searched for at mtervak of a few days 
It 18 important to remember, however, that non-pathogenic 
spirochcetes are not unco mm on m the unne , thus Stoddard 
isolated spirochaetes from the urethra in 66 per cent of 60 soldiers 
suffenng from various medical and surgical diseases and 22 per 
cent of 50 healthy soldiers As the incubation period in gumea- 
pigs is sue or more days, the diagnosis cannot be confirmed by 
animal experiments in less than eight days The pentoneal 
cavity of a gumea-pig should be moculated with 3 to 6 c cm of the 
patient’s blood m the early stages of the disease From the seventh 
to the twenty-eighth day the centnfugahsed deposit from 60 to 
260 c cm of recently passed urme suspended m 6 c cm of normal 
sahne solution may be used instead, but it gives a positive result m 
a smaller proportion of cases The ammal develops fever, jaundice 
and haemorrhages after six to twelve days Death always follows 

Martm and Pettit (1919) showed that a diagnosis can be made 
serologically, as a specific agglutuun develops m the serum, which 
18 still present for at least 22 months Dilutions of the patients 
serum and a suspension of the leptospua are mixed m small tubes 
at 32° C for three hours The mixtures are then exammed as thm 
films under the dark-ground lUummation microscope Agglutma- 
tion IS readily seen m this way together with any lysis 6f the organ- 
isms The lysis can usually be detected extendmg to higher 
dilutions than the agglutmation The recent observations of 
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Prof. Leonard Fuidlay in Oxford m IWS dereloped jaimdice after 
a week of general and digestive symptoms with pyreno. Biopsy 
by Lepatic pTmotnre sbovred do ebnonnality either on the secoi^ 
day of jaimiiic* or ten days later irhen the jaundice had disappearedj 
This presumably was a case of true catarrhal jaundice 


Epidemiology 

The ftrjt outbreak of jaundice m the last war occurred in July 
1910 tP'nng the troops stationed m ceitaui camps in Egypt. 
There was no jaundice at Galhpoh until the middle of August, 
when it suddenly appeared in a large number of diffarent unit* m 
aE parts of the Pminsala rt then rapidly spread among the men 
of each umt. Six weeks later fresh cas« appeared b Lemnoi and 
Imbros. This is most easily explained on the assnmption that tha 
infection was conveyed to different paita of the l^e nnut u l a by 
convalescent or ormta*^ carrMts m diafta from the infected Egyptian 
that the sobsequent spread to the islands was caused 
by patients coming from OalUpolL The epideanio reached its 
greatest intensity m the second hsJf of October it then gradually 
and dr^y disappeared at the end of the year Official 
ftafrstKs 0ve DO adequate idea of the prevalence of the doeasa, 
as large cumbeiB of men contmoed at duty throughout their Illness, 
eapeoisEy m November and December j^voral regunental medical 
officers told me that at tunes as many as ooe-teoth of their men 
aotusEy m the trenches were jaundiced. In one battalion there 
were a hundred cases during October but only thirty-aix were 
regarded as of sufficient teven^ to be sent into a held ambulance. 


Epidenuo jaundice was as frequent among the French as the 
Bnbih at GalhpoU, but no oases occurred among the Turks, although 
their first Ime was trtnated only a few yards from that of the ADiei 
and then nmtary arrangementa were much good. 

Epidemic jaundice oocarred, thou^ much kea frequently "mn^g 
the 'Bntath and French troops who went from QalBpoh to Serbia in 
October lOlB and a few cases oontmued to develop among them 
aftM then return to Salonwa nntfl the begmnmg of 1916 when tha 
epidemic ceased. Only a few sporidw cases of catarrhal jaundice 
owurred among the Bntah troops at Salomoa who had come from 
France or England, and there were no cases among the French who 
«xne direct from France. It did not reappear in Egypt after 19IB 
in Meeopotaima durmg the very hot weather 

«d July i9ia and ^ 1917 ^ 
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III. CATARRHAL JAUNDICE 

The clinical picture of the epidemic jaundice which occurred in 
Galhpoh was characteristic of catarrhal jaundice So far as I know, 
only three autopsies were performed on Galhpoh cases, as death was 
very rare In two intense catarrh of the duodenum and larger bile 
ducts was discovered (WiUcox), and in the third case there was 
severe entero-cohtis and a plug of tenacious mucus was found 
impacted m the onfice of the bihary papiha (RoUeston) 

I obtamed the duodenal contents through an Emhom tube from 
nme cases of catarrhal jaundice at Lemnos durmg the Galhpoh 
epidemic in December 1915, and the matenal was examined by 
Colonel C J Martm The flmd was turbid owing to excess 
of mucus and contamed very numerous cohform bacihi, whereas 
specimens obtamed at the same time from normal controls were 
clear and almost sterile In 1923 Jones and Mmot, m a study of 
the duodenal contents m twenty-six cases of “ catarrhal jaundice,” 
foimd excess of mucus and large numbers of non-bile-stamed cehs, 
chiefly polymorphonuclear leucocytes with some epithehal cells, 
m the early stages As the jaundice disappeared and bde pigment 
reappeared m the duodenum, clumps of bile-stamed leucocytes, 
epithehal cells, precipitated bihrubm and greenish-yehow casts, 
similar to unnary casts, were foimd for a short tune, but disappeared 
when the jaundice faded Jones and Mmot suggested that the non- 
bde-stamed pus at the onset mdicated an mitial duodenal infection, 
which spread up the bihary tract, as shown by the bde-stamed cells 
and pigment granules m the later stages, reachmg as far as the 
bihary radicles m those cases m which bde-stamed casts were 
found 

Catarrhal jaundice appears to have been at one tune the cause 
of most of the sporadic cases of infective jaundice seen m England 
(Hurst and Sunpson, 1934:), but it has become very rare m recent 
years In civd life, as m war, the disease is extremely imld, so that 
it is very rare that an autopsy can be performed But m 1910 a 
young woman committed smcide the day after admission m a typical 
attack of catarrhal jaundice Eppmger foimd no abnormahty of 
any kmd m her hver , the mouth of the common bde duct was, 
however, completely obstructed by inflammatory sweUmg, so that 
it was impossible to squeeze bde from the distended gall-bladder 
into the very mflamed duodenum A chdd under the care of 
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anorenft la Aocm foUcnred and m a few caae* la unnwdiately pre- 
ceded by a feeling of epigastric diacomfort wbicb may develop into 
Dctoal pain, irhich is constantly present but la mcreaaod directlv 
any aobd food is taken. It la alsrevt accompanied by a moderate 
degree of tenderness. Contrary to wbat m i g ht be expected the 
tongue remaina clean. 

Headache of moderate aeventv u often present, and may be 
accompanied by giddineo, wbidi is sometimea so greet tbat the 
patient ii hardly able to stand or waH. In many caaea he feels 
very week and dismclined to exert himself. These aymptoms 
occaaonally precede or develop aimnltaneoualy mth the gastno 
aymptoms, more commonly they follow a day or two later 
In the comparatively tare instance*, in which the temporatnre was 
taken before the onset of jaundice, it was often found to be raised 
to 100^, and occaatonoHy even to 103^ or 194* when the headache 
was nnusually aeveia with considerable conahtobonal disturbance 
^ympfoms afUr (he onset jaundice. — The patient occasionally 

notim that hn imne la becoming dark, but more often the jaundice 
u first noticed by hia fhends, or by the medical officer when he 
r e p or t* nek on acoount of the premomtoiy symptoms. The 
jaundice is never very intense and may be so ih^t that it is not 
recognisable except m the conjunctme. Its mtenaity is no indica 
turn of the Mventy of the infection, as pronounced jaundice may 
occur with no other aymptoms, so that one man ttaj be able to 
oontinne at duty through^ bia fflnwa, wbilit another may appear 
and feel vary iQ although the jaundice is qmte alight. The inflanima. 
toon of the bOe ducts and duodenum doe* not neceaearily produce 
sufficient obstruction to cause jaundice Thus Captom Jolly saw 
several cases at Anxac, m whirh the symptoms m^e bim expect 
that jaundice was about to develop though bQe appeared m the 
unne, no tUiniug of the oonjunotivw ct akm occurred. The 
jaundice reaches its greatest mtennty m a tew days and then 
slowly dtminnhe*, a yeDow tmge bemg often visible a fortnight 
after bD other symptoms hare diiappeared There is never any 
oomplsint of pruntus probably because of the short duratiou of the 
jaundice. 

The appetite begins to return a few days after the onset of 
jaundice, OccasionQlly there is a vague pom m the region of the 
gall bUdder and hver but nerver m the right shoulder After o 
few d«yi the pam diMppean, ilight epigutno dacomfort wnmln 
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troops were affected with a mortahty of 0 4 per cent, Chnically 
the Galhpoh and Mesopotamian epidemics were qmte distmct from 
the spirochrotal jaundice as it occurred m France and Flanders 
Numerous attomps were made to isolate the Leptospira ictero- 
hcemorrliagica both durmg life and post mortem m the Mesopotamian 
epidemic, but the results were mvanably negative Moreover, 
there were no rats from which the infection could have been spread. 
/Etiology. 

There is some evidence that the disease, like infective hepatitis, 
IS caused by a virus, and it may perhaps be spread by droplet 
infection There is no evidence that it is conveyed by contammated 
food or water, and dust and flies are not important factors, as the 
disease was most prevalent m Galhpoh m the autumn and early 
wmter when there were no flies and often no dust 

In view of the extreme frequency of diarrhoea at Galhpoh, it is 
noteworthy that epidemic jaundice developed most commonly m 
men whose bowels had been regular for some tune before the onset 
of symptoms, although two-thirds had suffered from diarrhoea, 
often on several occasions, smce their arrival on the Peninsula 
Indeed constipation was noted twice as often as diarrhoea as the 
immediate precursor of the disease 
Symptoms. 

The foUowmg description was written m 1916 after seemg large 
numbers of cases at Lemnos, the majonty evacuated from Galhpoh, 
but some developmg on the island The clmical picture differs m 
no Way from that of the catarrhal jaundice of civil life both in 
its sporadic and epidermc forms 

In aU but about 6 per cent of cases the jaundice was preceded 
by other symptoms, the most frequent mterval between the onset 
and the development of jaundice of sufhcient mtensity to be noticed 
by the patient or his compamons bemg three days, two days bemgthe 
next most common mterval In several cases it was between four 
and seven days, but it was rarely less than two or more than seven 

Pre-ictenc symptoms — The most common early symptom is 
anorexia, which may develop gradually m the course of a couple 
of days, but is often noticed qmte suddenly at one meal, generally 
breakfast, the previous meal havmg been enjoyed as usual The 
anorexia qmckly becomes extreme for all sohd food, but the patient 
IS generally ready to drmk flmds The mere sight of food makes 
•him feel sick, and if he attempts to eat he is likely to vonut The 
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three and six weebj after the onset of symptoms- If hi« health 
was already impaired at the timpi of infection^ as was often the case 
at Gallipoli the added tonemia is lifcely to weaken hnn to sneh 
an extent that he wiH require two or three months to reonperate 
Treatment. 

The patient should be kepi warm m bed on a fluid diet until his 
appetite oomee back and the abdominal tendemeas disappears. He 
should then rapidly return to a foil diet. A dose of Epeom salts 
shcrald be grren at the onset to promcFle biliary drainage but this 
should not be repeated unless constipation m present. 
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mg for a short time longer Simultaneously the headache and 
vertigo disappears The bowels tend to he constipated, and con- 
siderable relief is experienced when they have been sufficiently but 
not excessively opened The faeces retam their normal colour in 
more than half of the cases , in the remainder they become pale 
and sometimes definitely clay-coloured a day or two after the first 
appearance of jaundice 

Tenderness is almost mvanably most marked over the gall- 
bladder , deep pressure may cause httle or no pam with shallow 
respiration, but on deep mspiration acute pam, which may radiate 
to the epigastnum, is felt the moment the gall-bladder comes mto 
contact with the fingers The gall-bladder was defimtely palpable 
m about one-tenth of the cases If every patient were exammed 
regularly from the onset of the symptoms, it would probably be 
felt m a considerably larger proportion of cases, which would be 
still greater were it not for the tendency of the rectus muscle to 
contract when palpation is attempted In a few cases the gall- 
bladder remams enlarged when the tenderness has almost dis- 
appeared , it can then be easily palpated 

The hver is often shghtly enlarged owmg to the ngidity of 
the abdommal muscles this may be recognisable only by per- 
cussion, but m about a third of the cases the lower border is palpable, 
generally about half an mch below the costal margm m the right 
mpple line The hver is firm and at first moderately tender, but 
the enlargement may persist after all tenderness has disappeared, 
occasionally for as long as fourteen or twenty days In a small 
proportion of cases the spleen is enlarged and shghtly tender 

As soon as the jaundice appears the pulse becomes slow , it 
is often only 60, but with the exception of one case m which it 
fell to 38 the day after the jaimdice appeared, nsmg to 72 four days 
later, I have not seen a case m which it was below 62 The rate 
begins to mcrease agam about the fifth day, and it is generally 
normal m ten to fourteen days 

Even if the temperature is high m the pre-ictenc penod, it falls 
with the onset of the jaundice, and either becomes normal at once or 
remains between 99° and 100° for three orfour days A higher or more 
prolonged pyrexia mdicates that some other infection is also present 

Prognosis. 

True catarrhal jaundice is probably never fatal In cases of 
moderate seventy the patient is generally fit for duty between 
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KALARIA 

Bt OoLom H. B P Dixoir iLO ILD F R.CXP 

Owing to itB dtensive googcnpbical distribution tnd 
epidsznio conoentzstion m most vmm ooimtnes mabuiA is mnob the 
most ootnmon of til hninm diseases- Wberover warmth and water 
exist together m^lurtA u founds provided there are mosquitoes m 
whioh the parasite can develop its foil ojole the conditions of tern 
pexatnre and homidity are suitable, and tiiere are people suffering 
frommalonawhocanbebittenbjthefmtablemoeqmto Theusoal 
lumta of the area are between 63* K and S5* 8. malignant tertian 
where isotherm is 7(J“ P., benign tertian where isotbcnn is 60® P 
In the war of 1914-16 of all diseasee responsible for raaqaltaww 
malana easHj took foxt place. In the British Army alone the 
admissions to hospital for malana were almost half a milhoiL 
In his malarial survey of Greece m 1906 Sir Bon eld Bose had taid 
that severe malana hannts almost every village and the oonne 
of almost ev er y stream. It waa therefore not surpniuig that 
Aimrig the war m Macedonia there were 162 OOO ndmimA-mK for 
malana with a mortaHty of 1 per cent, whereas 27 762 was the 
total for IdOed, died of wounds, wounded, miMing and pnsonert. 
One dmsion alone prodooed the amazing figure of S 000 oases of 
malana admitted to hospital m one month. 

T hrnng sixteen months of the campaign m East A£aca there 
were over 100 000 admissions to hospotal for malana, whKsh was 
responsible for 60 per cent, of the total admissionB for noknees 
during 1917 On one occasion In the Army of the Black Sea 
during 1916 306 men were sent to man a post near a nver withm 
a few weeks 303 of the men were down with malana and the post 
had to be abandoned. 

In striking contrast with this the health of the British troops in 
the Middle East was extremely good m 1940 m spite of a trying 
summer m Afnca and Syna. Malana attacked only 0^ per 
thousand compared with 3^6 pex thousand m the last war— largely 
u a result of improved prophyUcUo measures. 

Malaria In war time u no more severe tbgn m peace and 
343 
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MALABIA 

loee to 13 mnWm fl. War may interfere with many cavil anti 
rpuTanfll Bohcmee of drainage, which In pcaoe-tmie keep the malana 
rate low with the remilt that the area ccmoemed may become 
aenonily malanona with many thonaanda of casei 
The Moaqulto 

Development of the mtlanal paraaite can take place only m the 
female of certam apeciea erf anophelme moaqmto (Fig 41, p 374.) 
"pift Mnm Bpemes may be a earner In one part of the world and not 
m owing to diiferencta m ita babita in different envnonmenta. 

Of Tn*U.T«. .. f^T ryin g moftcpiitoa 95 per cent, never beoome 
mfeotod becauae they do not bite mfected pejaons, they bite pereona 
who are not gcxxl infectors or whoee blood oontams either too few 
gametocytea or gametocytea all of one wi, temperature and 
humidity ere not mitable for the deimlopnient of the parasite in 
the moeqmto i ctomeoh *nd patienta m a pnmary infection 

ere not infectious until the nxth day m benign tertian end the 
fourteenth day b malignant tertian. 

For the development of the malanal paraato m the mosquito 
a soitamod average ea temperature of at least Vf F and a lela 
live humidity of at least 63 per cent, are required. The optimum 
development oooua between temperature e of 60* P and 77* F 
with a hi^ relative humidity 
The Parasite 

Three species of human ninJ«.n»l paraaitas are well recognised 

(1) Piwuodxvm emsx, producing benign tertian malarml fever 

known oi B T C^^iga. 33-36 Plate IV and 39 ) 

(2) Flamodixtm malarus prodnong quartan Tnalm»l fever 

known as quartan. (Fig 40) 

(3) Plamodutmfalcipanm (Figa 57 ahd 58 Plate IV) producing 

mahgnant tertian or subtertian fevrr known as ILT 
A fourth malanal parasite, PlaiTnodwm omU, is of relatively 
small importance, 

Bttman ofcU (scAooptwy) — ^Wben an infected female anopheline 
moequito bitee a man the parasitee, at Uni stage of their enstenoe 
called sporoiortes, are mjected mto the blood, pas* throng a further 
developmental stage a^ then get into the red blood oorpuaoles, 
where they grow and become trophoxoitee. Each matme aohlxont 
•ubdindea into a number of merosoitea, which when mature, 
rupture the red blood corpuscle and become free m the blood -stream 
(Figs, 33 and 34) Some are engulfed by the white blood oorpuaoles, 
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no new setiological feature is introduced, but exposure and 
fatigue magnify its effects. Preventive measures and personal 
protection are frequently difficult, if not impossible, owing to the 
tactical situation The introduction of large numbers of non- 
immunes mto endemic areas frequently gives rise to senous 
epidemics Normally m peace-time troops are billeted m barracks 
and cantonments well away from the infected civil and native 
population, whereas m war the exigencies of the service may necessi- 
tate the despatch of troops mto the midst of native quarters vithout 
it bemg possible to imdertake methods of prevention 
In civiban commumties infected mdividuals can and do treat 
themselves and can cany on their occupations The Army, on 
the other hand, in war-time demands a high standard of physical 
fitness and abibty to go on duty at all times of day or mght and 
in any weather Thus no medical officer dares to take the responsi- 
bihfy of sendmg back to duty a man in the acute stages of malana 
except in the face of urgent mihtary requirements Consequently 
the sick rate of armies exposed to malanal infection is high In 
addition men who remam at duty despite malarial infection gradu- 
ally detenorate m physical fitness 
Many other factors tend to increase the morbidity from malana 
Infected troops may be moved to a non-malanous area, the local 
mosqmtoes may become infected, and malaria may appear m this 
previously non-malanal region Aeroplanes, which can be in 
England to-day, Afnca to-morrow, and back m England the next 
day, may convey malarial mosqmtoes to a non-malanous region 
Moreover, troops may be exposed to infection m a highly malanous 
area for a few days, then return by aeroplane or fast car to a non- 
malanous area, and when the fever m due course develops malana 
may not be suspected Difficulties m, transport of severe cases, 
difficulties m early diagnosis m advanced and isolated posts, 
difficulties m early treatment and hospitalisation, all tend to 
mcrease the mortahty rate in war-tune 

Malaria m war-tune does not spare the civd population, which 
may be infected by retummg soldiers m places remote from any 
theatre of war where malana had almost ceased to exist Farmne, 
privation and mass migration of refugees may produce malana 
in epidemic form m countnes where it had been only endemic 
In Eussia prior to the war of 1914-18 the Triaxirmim number of 
malana cases per annum was 3J milhons , m 1923 the number 
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pnnctjito basoplulia and aniBooytOBiB may be bocil The drf 
feren^ cormt eboirg an inoreaBe in monocytafl up to 10-16 per 
cent Granules of malana pigment may be found in mononnclear 
leucocytes witb hyalme cytoplaam and kidney-aliapod nnclend. 

Elotinge of (he (apillana — Thia is specially noted m mahgnant 
tertaan wbero tide growtli and development of tbe paiaaito 

talne place m tbe mtemal organa and not m the pcnpheral cir 
culatk>n. The inoreaee m sue of the tings gives nse to alteration 
In sue and shape of the red blood corpuscle, causing it to adhere 
to the bning Trail of the blood capfllanea. The oorpusolea also have 
a tendency to adhere to each other causmg stasis m the capillary 
In cerebral ^rtal^n* the sy mpt oms are due to the embolism of the 
cerebral oapillanes by a^otmated maseea of parasites, pigment 
and red blood oorpuaoleB. The transient nature of the symptoms 
u explained by the ombcii moving on- A sumlar process grves 
nse to tbe other forms of mabgnaht malana. In the algid form 
the soprarenal glands are affected- Pauaeau and Lemaire (1916) 
found that the capOlaiies of both ooortex and medolla oontai^ as 
many paiasrtes as those of the spleen and more than those of the 
Uver kidneys and other organa. Tbe gland cells showed acute 
neorosts but bsomoirbage and signs of mflaminatKm were m fyr n 
stant and oomparatxvely sl^b. In the oboleraio and dvsenteno 
forms the capIIIarwB of the stomach and mtestme are plugged 
TfiUi emboh- When the kidiieys are affected hjematuna ooours- 
PigmeaL — Two forms of pigment are elaborated, hannoiom and 
hsmoeidernL Hcmoxom u formed by tbe parasite m the red 
blood edit. It is liberated mto the general blood-stream when 
tbe corpuscle natures It is then seued by tbe phagocytes and 
transported to the spleen and bone marrow Haomoeiderm n 
produced by the breaking down of red blood oellfl wbich axe un 
infected and so is not peenhar to but is founi m any 

where blood destruotjon oocuia. It is preaont only m the tissues. 
The amount of pigment m tbe body depends on the seventy of 
the attack, but is also mfluenoed by the drronia^ of the OhieBS, 
pigment bemg ehmmated from the tissaea as timA goes on. 

Spieen and liter — The spleen is abrays enlarged- In very acute 
cases the enlargement may be very sh^t and the spleen does not 
become palpoble owing to its enaasive softness- The colour vanes 
from dark brown to almost black. In tbe more chronic casee tbe 
excwwive deposit of pigment causes mnUticin and fibrosis occurs. 
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others enter fresh blood cells and start again the non-sexual cycle, 
others develop into what are called the sexual forms, male and 
female gametocytes , these are the forms adapted for life m the 
mosquito In benign tertian and quartan fever they are sphencal, 
in mahgnant tertian crescentic The development of the parasite 
from sporozoite to the burstmg of the mature schizont m the red 
blood corpuscle and the scattenng of morozoites m the blood-stream 
IS called schizogony The duration of schizogony differs m the 
vanous parasites In quartan it takes 72 hours, m bemgn tertian 
48 hours, and m mahgnant tertian either 36 to 48 hours. The chill 
m malaria followed by the fever corresponds with the bursting of 
the red cell and the floodmg of the circulation with the merozoites 

Mosquito cycle (sporogoyiy) — ^IVhen an umnfectcd female ano- 
phehne mosqmto bites a person whose blood contains the sexual 
forms of the malanal parasite, the male and female gametocytes, 
the blood is sucked mto the mosqmto’s stomach and the develop- 
ment of the malarial parasite m the mosqmto begins. The male 
gametocyte fertilises the female gametocyte and forms an oocyst 
m the wall of the mosqmto’s stomach The oocyst undergoes 
further development and finally divides mto vast numbers of young 
parasites called sporozoites, which find their way mto the sahvary 
glands of the mosqmto, which is now infective to man. This cycle 
(gametogony) usually takes ten to twelve days but may take longer, 
depending on climatic conditions The mosqmto remains infective 
for at least one month but may remam infective for the rest of its 
hfe if the gut infection was a heavy one An infected mosqmto 
has been proved to be capable of mfectmg 16 patients over a penod 
of one month (Shute 1942) When the mosqmto bites, the parasites 
from the sahvary glands are mjected mto the blood and go through 
the stage of development m the red blood corpuscles described 
under the human cycle 
Pathology. 

The chief features of the pathology of malana are ansemia, 
blockage of the capdlanes, deposition of pigment and enlargement 
of the spleen 

Arusmia — ^The parasite hves m the red blood corpuscle, grows 
m it and finally destroys it The reduction m the number of red 
cells may be considerable Toxins elaborated by the parasite also 
play a part m the production of ansemia The ansetma is of the 
secondary lype with a low colour-mdex Achromasia, polychrom- 
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tf the becom« moist the temperatTire fkHs. It rosy become 
subnormal, the patient feela rebcvtd but exhausted and often 
■leepe. He may feel quite irell after the sweating has ceased and be 
able to go about ha work. Herpe* of the bps frequently ocoun imme- 
diately after the sweating stage, especially m benign tertian fever 
The spleen becomea enlarged to a grtatei or k««i degree dumg 
the attack. 

Most attacks start between tnidnlgbt and noon or m the early 
afternoon, m marked datanction to fever from hver abeoeaa, tuber 
culoais, typhoid fever and aepsfa, in which the recurrence of fever U 
usually in the evening Every day or two there is a fresh paroxyim 
of the same Vmil and unless effective treatment u instituted the 
attacks recur for ten to fourteen days when they get lees severe 
and Boon coase for a few days. Spells of a few days of mtenmttent 
fever may ahemate wiUi ipeHs of freedom from fever for several 
months dnnng which the patient becomn weaker and more amermo, 
and the spleen and often the liver mcrease m site. Eventually the 
attacki beoome leas frequeut and less severe. Katmal recovery 
takes pJace, unlewi the weakened pabent is attacked by some 
interourrent disease such as pneumonia or dysentery 
The abova description of the malanal attack applies 

for the most pact to benign tertiaD and quartan malaria, eepemallv 
m the relapses. Many varuttons, however may be noted, especially 
in malignant tertian and primary benign tertian cases. Rigon 
may be obsent, fever may be indefinite and prodromal symptoms 
vague. In relapses of benign tertian pialnna frver may be remittent 
at fiixt and later mternuttent. In malignant tertian TnRUwa fever 
is seldom of the classical type. It may simulate typhoid fever 
without ngon or sweata. Fever may be ili^t even m severe 
or may be intermittent m daily paroxysms. Splenic enlargement 
may be difficult to demonstrate. Ihfierent geographical strains of 
the same speaes vary greatly m virulence and romstance to anti 
drugs. 

Speaal /eofures cf bentgn tertvsn malana — ^Fever appeaii every 
second day (Fig 59) In pnmaiy cases the form is usually quo- 
tidiam It IS seldom fatal, even if no treatment is given. A return 
of symptoms is vary frequent especially with quinine treatment 
alone. Very few complications occur though bronchitis may 
develop m the early stages. 

Speetal fmturca guortas naJana —This is much less 
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producing tbe so-called ague-cake spleen. Such a spleen is hable 
to rupture 

The hver is enlarged, but not to the same extent as the spleen 
Pigment is found m the Kupffer cells. When much pigment is 
present the hver becomes slaty-grey to black. 

Symptoms. 

The mcubation penod is usually ten days, but under experimental 
conditions the mean penod after mosqmto bite is 14 1 days, after 
moculation of malanal blood 11 2 days In mahgnant tertian 
malana the greater the number of bites, the shorter the mcubation 
penod and the more severe the attack In some cases of B T but 
not m M.T. the mcubation period may be as long as 30 to 40 weeks , 
thus patients who have been in the tropics may develop malana 
months after their return to a non-malanal country. The cause 
of these latent cases is obscure ; operations, pregnancy or ill-health 
may precipitate an attack If prophylactic quinme is taken, the 
actual onset of the climcal attack is postponed until the patient 
has ceased takmg the prophylactic drug. 

A malanal paroxysm or attack of “ ague ” consists of a stage 
of coldness or rigor, a stage of heat, and a stage of swearing. These 
are followed by a penod of apyxexia known as the mterval The 
duration and intensity of these three classical stages vanes con- 
siderably There may be premomtory symptoms of malaise for 
several days, but more often the onset is sudden, especially m relapses. 

The cold stage usually lasts one-half to two hours There is 
shivenng, amounring m many cases to a ngor, the face is pale 
and pmched, the patient covers himself with everythmg he can 
lay hands on, the skm is blue and cold-lookmg Vormring may 
occur and also headache and achmg of limbs The feeling of cold 
IS enriiely subjective if the temperature is taken, it is found to 
be several degrees above normal and rapidly nsmg 

The hot stage usually lasts from one to six hours The shivenng 
abates and gives rise to feehngs of warmth growmg to mtense 
heat The headache mcreases and the'temperature rises and may 
reach 106°. The pulse is rapid, full and bounding Respuarion 
IS humed. The skm is dry and bummg, the face flushed The 
clothes are tossed off, and the patient is very thirsty 

The sweating stage lasts from two to four hours The patient 
generally begins to sweat on the forehead, then all over the body 
The swearing is profuse and may even soak the mattress. As soon 
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than benign tertian or mabgnant tertian Fever appears every 
third day (Fig 40), but, hke benign and mabgnant tertian, in 
primary cases there is frequently fever every day (quotidian) 
There is frequently much difhculty m findmg the parasites m the 
blood durmg the early stages Paroxysms are longer than in 
bemgn tertian Nephntis is a frequent comphcation The mor- 
tahty 18 neghgible 

Special features of malignant tertian — This is by far the most 
important type of malana and the most diffi cult to diagnose, as 
it seldom conforms to the classical description No preconceived 
ideas should be formed as to what the temperature chart m mahg- 
nant tertian malana is hke The fever may simulate any disease 
and frequently suggests typhoid fever, cerebro-spmal menmgitis, 
infective endocarditis or influenza The mam feature is that the 
patient is usually very ill — much more ill than m bemgn tertian 
or quartan malaria, though this may not be apparent and the 
temperature may not exceed 102°-103° F whereas m bemgn ter- 
tian it may be 105°-107° F The spleen, though enlarged, may not 
be palpable Rigors and sweatmg may be absent even m fatal 
cases Parasites may be extremely difficult to find m the first 
forty-eight hours, although the patient may be desperately lU 
The general symptoms — dehnum, vomitmg and early jaundice — 
demand special attention and may be the only feature or features 
which arouse the suspicion of malana The disease is shorter 
and sharper than bemgn tertian or quartan fever Relapses are 
uncommon The fever requires prompt treatment by quinme or 
atebrm, but does not respond as rapidly as the other forms of 
malana The mortahty is high if treatment is not promptly insti- 
tuted The patient may have tnvial symptoms for a few days, 
then suddenly become dehnous or comatose Thus every case of 
suspected mabgnant tertian malana should be regarded as an urgent 
emergency The findmg of developmg schizonts m the peripheral 
circulation is of grave prognostic significance, especially if accom- 
pamed by ngors 

Pernicious Attacks. — These are merely the severe forms of the 
disease Attacks have the special feature of coming on with 
dramatic suddenness, often when least expected They are fre- 
quently fatal They may supervene on what appears to be an 
ordmary simple case They may be the result of lack of prompt 
treatment or faulty diagnosis They are usually met with m highly 
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maUnoTM reglona bnt m ihmt day* of rapid travel by aaroplane 
they may o c c u r in non malanona loca htat c ovnug to tiie &ot that 
the paiaent may have been axpoeed teoently to severe infectaon 
vhQe p a f iTig through a hi^dy malanous country The nnportanc© 
of the history m any pabnnt fuffcnng from, fever cannot be too 
atrongly emphansed^ 

Malignant tertian pw asit^g are ahnoet invanahly responsible for 
the grave forma of malana, but oaaea have been reported •where 
permcioua atta cts have occuned in bemgn tertian and quartan 
fever thou^ the ptmHhty of a mixed infection cannot be com 
pletely eichidM. Pernicious attaoki are roughly divided mto 
cerebral, bilious remittent malana. 

Cerebral Malaria (a) Oradual type . — This commences with a 
febrile paroxysia. The gradual onset of coma n geneiaDy preceded 
by premonitory symptoms, sneh aa drowamm, twrtchmgs, giddl 
n«B awi sE^t dehnum, but the warning a too frequently ignored. 
The temperature u variable It m often high but may be normal. 

Reoovery may occur after fcwahe to twe n ty four houa of oenna 
but death ii common, sometanea after a temporary recovery of 
oonaciousnAa. 

(b) Hyperp y r m ol type,— The temperature during the peroxyim 
may continue to nse till it reaches lOT* to 110® There may be 
TnanU, then ooma ami death. Thia type is frequently mmtAlten 
for heatstroke, 

(c) Sxtdden type, — Sudden coma resembling apoplexy or epilopsy 
occuo. The temperature is vanabla. This type u utnilly fat^ 
m forty-m^t hours. 

All forms of nervous mamfestattoss may be seen m cerebral 
ms Una, such as epSeptifoim seizures, tetanic convulsions or 
symptoms suggesttre of memngitts. 

Algid Malaria (a) AJynomic type — ^Bitrome prostration 
weaknees and ooEapse occur with a thready pulse cold ■Vm and 
shallow raspiraticiiis. The surface temperature may be subnonnal, 
HOTnal or slightly raised, but the rectal temperature is usually 
elevated Death is frequent the patient being consoous to 
the end. In these cases the suprarenal glands are always 
mvolved 

(6) ChoUrtxio type.— This i* nimlar to the adynamic type, but is 
associated with noe-water stools aimnUtang cholera. 

(o) 5yjwopcil type —Symptoms of cardiac failure are frequently 
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usually not more tlian & ytti from the date of the Ust eipoeuro 
to infection 

Jam« (1931) oonsiden that the froquenoy, durataon and seventy 
of relapeeJ depend on the (unount of immunity or tolerance a 
patient may have acquired in the primary attack. Moreover some 
people may bo abnormally ansoeptible or refractory to infection. 

Induced Trmlnrtu produood by inoculation of malarial blood does 
not rdapoe In untreated pnmaiy casoe relapeee occur m all 
cases. In patients treated with atebns and plasmoqmn the relapse 
rate is 11 per cent (Boyd and Amy 1936) In patoento treated 
with qumine pins atebrm and/or plaamoqum the relapses are much 
Ion frequent With plaamoqum and qumine the relapse rate is 
ItfB than 10 per cent Malignant tertian relapees less frequently 
than bemgn tertian malaria and benign tertian less than quartan. 

An fbnnt of relapeea conform mooh more to the type 

of malarial ^took than do pQmaiy attacks and reepond to treatment 
much more qmcldy 
Dlaftnosla 

In any case of acute fever duo to malaoa the parasite wQl be 
found if sought with cere and patlenoe No diagno^ of malana n 
reliable without the demonftcation of the parasite m a blood smear 
In no disease u the neoessty for aoouiate and speedy iliagm-ana n 
neoeesary as m malaria, especially m malignant teriaan. A delay 
of a few hours m grvmg quinine or atebnn may maVa the Hiffuranno 
between hfe and deoth. No fever which does not respond to 
qumine or atebnn can be maUwa As 90 per cent, of fevers m 
the tropHB are dne to malana, it Is essential that a blood «im>«ir 
be taken and examined as toon as a patient ccmee under m>Jir«il 
obeervatian. 

Malena, especially mahgnant tertian, presents itself m so many 
d iff e r ent duguisea m the tropka and subtnjptu* that Mure to 
exclude m ala n a by repeated blood smsaa is malprans. The 
dt a gno aa of cHnical malana » to be deprecated strongly 

When it IS realised that even while under qamme or atebnn 
treatment malanat parasitee can often bo fouisi for several days, 
it win bo realised what a oonfoaaioa of Uxmeos the of 

clmioal malana generally ». This doee not mean that where 
a man lacks expenenco and so fads to flmi paractea, ho should 
never give anti-malanal drugs. On active service, however m a 
hyperendemio area without microecopio facilitiea atebnn or quinine 
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met with in the permcious forms of mahgnant tertian makna 
o\vmg to stasis of the capillaries in the heart muscle brought about 
by infected red blood corpuscles. The heart muscle becomes flabby 
and oedematous and degenerative changes of a fatty nature develop 
Syncopal attacks frequently occur when there is excessive sweating 
in weak or cachectic patients 

(d) Dysenteric type . — In true malanal dysentery the stools are 
loose and may contain obvious blood, but mucus is usually not 
present in excess and microscopically there are no pus cells Many 
cases of so-called malarial dysentery are, however, caused by a 
mixed infection with malaria and bacillary dysentery, and the 
character of the stools is qmte different (p 290) 

Bilious Remittent Malaria. — Jaundiee is present with copious 
vomitmg of bde-stamed matenal The excess of heemosidenn 
produced by the breakmg down of red blood corpuscles is said to 
be responsible for the bihous vomitmg This type may simulate 
yellow fever 
Mixed Infections. 

Patients may get bitten by mosqmtoes carrymg bemgn parasites 
and at the same time or later by mosqmtoes carrymg mabgnant 
tertian or quartan parasites Thus one may find m the blood 
bemgn tertian and mahgnant tertian parasites, bemgn tertian and 
quartan parasites, or rarely combmations of all three These 
mixed infections cause the temperature to vary from the classical 
picture owmg to the different cycles of the parasites Moreover, 
one species of parasite may become predommant and the other 
remam latent, only appearmg many months after the attack by 
the first species is cured Thus a patient showmg quartan para- 
sites only m the blood has been known to develop bemgn tertian 
five or SIX months after the quartan was cured 
Relapses. 

From evidence produced by experimental malaria it appears that 
trophozoites alone are not concerned m relapses It is suggested 
that some of the sporozoites are hidden m the reticulo-endothehal 
system, where they he dormant and unaffected by any treatment 
The cause of the varymg tunes of the relapses is not clear In 
bemgn tertian relapses seldom occur after one year, but cases have 
been reported up to two and a half years In quartan relapses 
may occur up to twenty years after the ongmal infection In 
mahgnant tertian relapses do not occur after eighteen months and 
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two to two & liftJf yean after lie has left the malancros oonntry 
ifl unlikely to be mekna. 

No eatisfeotoTy serological teet is yet available thoo^^ some ex 
parts regard Henry s melano-fiocoolation teat as helpfnb Poctive 
Wft»ennaim end Halur teats may bo obtained in patienta suffering 
from malana if the blood is taken danng tbe acute stage. This 
poeitive reaction disappears in a few weeks without treatment. 
The paastence of a strong reaction should be regarded as evidejice 
of syphihfl or yaws. 

Par the from acute aM subacute amcebio hepatrtiB 

and amcdno absoese of the liver v%de p 823 and from typbcod 
fever p 382 In yellow fever severe aihranmuna is ususl, tlie 
fever shorter and pulse slow 

The diagnoeiB from heat stroke pieaents great difficulties, as the 
latter may be olimoaHy mdistingniahable from the hypeipyrexial 
type of mslana. Even if blood smeazi are negative, mtravenous 
qouune or intramusoukr atebnn should be administered at the 
commenoetnent of treatment 

£ala asai u easily mistaken for malaria m its eaiber stages and 
the fact that the two oonditaons may ooezist adds to the difficulty 
An exoepUonally low leucocyte count with marked granulocytopenia 
givea the clue to the possible diagnoau, which can then be conffimed 
by findmg the TiMshman Donovan bodiee m the material obtained 
by ^and puncture, eternal punctore or spletuo puncture 
"Malignant terban malfina may snnulate any paroxysmal fever 
such as merungocoooal fever trench fever (nde p 238) undulant 
fever infecticms of the unnary tiact, or taypanoeoimaaia. Isdjora 
tory mvestigataons should provide the diagnocs within forty-eight 
or seventy two hours m all of theee conditions except trench 
fever 

Treatment 

All our ideas on the treatment of malana have been based upon 
quinine and the effiaenoy of new drugs b judged by conqDanaan 
with it Until twelve years ago qumme was the only q>ecifio 
drug availablo As a result of the experimental stuAy of there 
pentio malam m general patalysu ai^ the discovery of synthetio 
arrtamalanal drugs the wimle poartion had changed before the 
outbreak of war m 1939 

One of the moat important obsorvatioiB m therapeutic Tnalawa 
was that the amount of q um m e ra<pnied was much leas than i^d 



354 


MEDICAL DISEASES OF WAE 

should bo given at once to every case of fever which chmcally 
suggests malaria But the true diagnosis of malaria is amved 
at only by finding parasites in the blood 
In the event of the shde bemg reported negative further slides 
should bo taken twice daily, one at the height of the fever and 
one after the temperature has fallen, the patient bemg carefully 
watched No atebnn or quinine should be given unless the case 
clinically suggests malignant tertian malaria Then it should be 
pushed, but the search for parasites should not be discontinued 
even after the quinine or atebnn has been started An mter- 
mittent temperature winch commences to rise in the morning or 
early afternoon is very suggestive of malaria A four-hourly chart 
together with a morning and evening chart should always be kept 
in any country where malana is prevalent The contrast between 
the ill appearance of the patient one day when his temperature is 
raised and his comparative fitness on the next when he is apyrexial 
18 seen m no other disease 

An isolated sudden high nse of temperature m an adult is most 
suggestive of malana, although similar ague-hke attacks may 
occur in cohform infections of the urmary tract When malana is 
suspected but parasites are difficult to find, the urme should be 
tested for excess of urobilogen If excess is not found it is a strong 
pomt agamst malana 

Malana with pam m the abdomen, especially m the nght ihac 
fossa, may easily be mistaken for appendicitis if a blood fihn has 
not been exanuned Dunng plasmoqum treatment attacks of 
abdormnal.pam very like those seen m appendicitis may occur. 
The history, clmical symptoms and exammation of the spleen for 
tenderness or enlargement give a clue 

In cases where blood smears are negative a differential and total 
white count should be done Leucopema is usual m malana with 
a relative increase m the large mononuclear cells , over 16 per cent 
18 significant Leucocytosis is never present m uncomplicated 
malaria , it should be an mdication for a pamstakmg search for 
the presence of another disease even if malana parasites are found 
m the fihn It may, however, be present dunng the ngor, but it 
never persists One should not be unduly influenced by the history 
given when a one-tune tropical resident who has long smee left 
the tropics complains of “ malanal attacks ” It should be remem- 
bered that any febrile lUness occurrmg m a patient more than 
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two to two and a lialf yean after he has left the malanona country 
18 unlikely to be mahina 

No iatu^ctory icrological test is yet available, -though some ex 
perts regard Heniy'i mclano-floocolation teat as helpful Positire 
Waaennann and pabrr test* may be obtained in patients suffering 
from malana if the blood b taken during the acute stage. This 
positive reaction disappears m a few weeks without treatment. 
The peiBisteiice of a tliong reaction ahonld be regarded as evidence 
of syphiliJ or yaws, 

Por the r^iflgn/^g frxrm acute and subacute amoebio hepatitis 
and amcebio abacea of the Uver vide p S23 and from typhoid 
fever p 282. In yellow fever severe alhummuna is usual, the 
fever ihorter and pulse slow 

The from heat stroke presents great diffioultiea, at the 

latter may be ohnicaDy indistingaishable from the hypeipyrenal 
type of malana, Even if blood ameais are negative intravenous 
gumma or intnunoscolar atebnn should be administared at the 
commenoement of treatment 

Eala asar U easily mistaken for malana m tta earlier stage* and 
the fact that the two oondrttons may coexist adds to the difficulty 
An exceptionally low leucocyte oount with marked granulocTtopesua 
gives the clue to the possible diagnosu, which can than be oon&med 
by finding the Leishrnan Donoran bodice m the matenal obtained 
by {dand puncture, sternal puncture or splenic puncture. 

Malignant tertian malana may simulate any paraxysmal fever 
such as mannigocoocal fever trench fever [vids p 236} undulant 
fever mfectiona of the unnary tract, or trypanooomiaaia, Labota 
tory investigatioiiB should provide the di*gnngi^ within forty-eight 
or seventy two hours in ah of these conditions except trench 
fever. 

Treatment 

All our ideas on the treatment of malana Lave been based upon 
qumme, and the effidenoy of new drugs is judged by comparison 
with it Until twelve years ago qumme was the only speafio 
drug available. As a result of tbs oxpemnental study of thera 
peutio malana In general paralysis and the discovery of synthetw 
snti-malanal drugs the whole position had changed before the 
outbreak of war in 1939 

One of the most important obserrationi m therapeutic malana 
was that the amount of quinine laiyiired was much \tm had 
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previously been reabsed. Heroic dosage was found to be unneces- 
sary, wasteful and even bannful 

It bas long lieen known that quinine does not act on all the 
various stages of tbe jnalaria parasite, and it bas been interesting 
to find that quinine does not act on tbe- sporozoite A drug is 
required wbicb will destroy all stages of tbe asexual parasites, the 
sporozoites, scbizonts and gametocytes, and which wdl prevent 
relapses 

Two valuable synthetic drugs have been discovered in recent 
years One, atebnn, is scbizonticidal, and the other, plasmoquin, 
18 gametocidal But no one drug has so far been discovered 
which fulfils aU these requirements Hence m the present stage 
of our knowledge a combmed therapy of quinine, atebrm, and 
pamaqum is often used mth encouraging results (Amy and Boyd, 
1936) * 

The loss of 90 per cent of the world’s quinme supply to the 
Allies in 1942 rendered the position as regards malaria cntical and 
stimulated the search for substitutes Many new drugs have been 
tned, including the sulphonamide group, but these tnals are still 
in the experimental stage, though sulphadiazme has given promis- 
mg results in the treatment of M T malaria Further attention 
has been paid to the possibilities of atebrm, and there is mcreasmg 
evidence that this drug is an excellent substitute for quinine and 
m many ways may prove to be its superior, especially m MT 
infection At present it is the only valuable substitute for quinme 
Theoretically the treatment of malaria depends on a large number 
of factors, aU of which should be considered before embarkmg on 
any course of therapy Among these are the degree of natural 
susceptibihty or resistance, the degree of tolerance or immimity 
which has been acquired before treatment, the species of parasite 
concerned, and the virulence of the particular geographical stram 
of the parasite 

In war-time especially, when one has to deal with large numbers 

* Atebrm and plasmoqum, both Bayer producte imported from Germany, 
are now bemg produced m England under the pharmacological names of 
mepacrme hydrochloride and pamaqum These Enghsh produets have been 
passed by the Medical Research CJouncil as having eqmvalent properties to 
the imported proprietary preparations In this chapter the ongmal trade 
names have been retamed, as they are so well knoym to the medical pro- 
fession Qumacrme and praequmo, the French eqmvalents of atebrm and 
plasmoqum, are now bemg made m England by May & Baker 
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of r*j*p*, itf I* neoeiBary to liav« oertam standard methods of treat- 
ment, which can bo modified to soit mdividnal oasee. The work 
of Amy and Boyd (19S6) m dealing with the malanal problem, in 
the whole of the Bntish Army m India, both Bntnh and Indian 
troops has shown the effimenoy of this standard method of treat- 
ment, eepecuDy in preventing relapeea, 

TheoretKafly no patient should ever die of malana for m atebnn 
and qainme we have ipeafio remedwe which if given m time, 
will mvanablv cure the disease, althoo^ there may be a certam 
number of relapeea. Practically pataenta with malana do die and 
die m thriTMTifla every year Of malana patMcnta who died m 
Salomca m 1917 67 per cent, died forty-flight homa after admiasion 
to hoeprtal mainl y owmg to faihire of the patient to report siot 
sufficiently soon, and to fallare of the medical officer to realise 
that speed m <^i« gnn«B and treatment is eeeentaih 
The patient shcrald be sent to bed at once and remain there 
for at least five days after the tampflimtnre has been normal. 
Powders of 6 gr aspinn, 6 gr phenaoetm and 2 gr oafieme refieve 
the headache, aches and paroa, but have no curative effect on 
mulftruL. Atebnn and qmnme are the only drugs that have any 
antipyretic effect on malaiuu Tepid sponging is very useful when 
the temperature u raised and the patu^ oannot sleep In hyper 
pyrexisl cases cold sponging may be necessary All anti malarial 
drugs are best taken aft^ meals when twice daily after breakfast 
and after tee, and when thnce daily the last doee after dinner or 
supper Each doee of atebnn, quinine or plasmoqum may be 
preceded by a dose of alkaluie mixture, coniammg 20 gr each of 
Bodiom bicarbonate and potassitim oitrate. A plam enema should 
be given at the onset of the attack and the bowels kept open by 
magnesium or sodium sulphate when neceesaiy This is especially 
important when atebrm or plasmoqum is bemg given. 

The diet should be fluid while the temperature is raised but a 
full generous diet is neoeesary m the apyxonal pcnods and m 
convaleeoenoe Hot sweet tea is espeoally useful when largo doeee 
of atebrm are bemg taVun. 

Aidjrxn — Atebrm is available as tablets of 0*1 grm for oral 
admmisttatian and as atebnn mosonate (mapacnne 
tolphonate) m ampoulee containing 0-376 grm equivalent to 
0-3 grm, of atebnn, for intramnscular injeotioiL Atebrm has no 
tone effects, but if taken for long penods produces a barmlp*. 
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yellow discoloration of the skin, especially those parts exposed to 
the air Only in rare cases does it stain the Conjunctiva yellow 
Atehrin should not be given in combination ivith plasmoquuL 
Two days’ rest must be allowed between atebrin and plasmoqmn 
courses It can, however, be given at the same time as qmnme, 
but this IS seldom necessary A single dose of 0 6 grm atebnn 
has a slightly more rapid action on the trophozoites of F imlancB 
and P mvax than 16 or oven 20 grams of qumme, and freedom 
from relapses lasts longer A single dose of 0 6 grm atebnn pro- 
duces well-marked changes in the blood, which begin in about half 
an hour and can best be studied in unstained films The pigment 
Avluch IS scattered through the cytoplasm of the fully grown B T 
schizont clumps into one or two masses, and two or three hours later 
many parasites have completely lost their pigment Still later 
disintegration of the cytoplasm is seen If the atebnn is given in 
adequate doses at the beginning of a primary attack, gametocjrtes 
will probably not be formed, and if they do appear they will probably 
be scanty m all species if the attack is treated early (Shute, 1943) 
Atebnn acts more rapidly on the trophozoites of P falciparum 
than qumme, especially in strains which are qumme resistant 
The experiments of Nicol and Shute strongly suggest that atebnn 
also acts on the sporozoites of M T {vide p 381) It is frequently 
stated that atebnn does not control the temperature as rapidly as 
qumme, probably because the dose of 0 3 grm dady for five days 
formerly in use was insufficient 

Most cases of malana respond to the following treatment 
0 6 grm atebrm in a smgle dose, followed by 0 3 grm dady for 
the next six days, 2 1 to 2 4 grm bemg the usual amount required 
to treat a case of B T or M T If, however, fever is severe and 
parasites numerous on the third or fourth day of treatment, the 
next dose can be safely mcreased from 0 3 to 0 6 grm Recent 
work has shown that 0 6 grm dady over a penod of six days can 
be given when necessary 

Atebrm musonate is put up in ampoules contammg a yellow 
sterde powder, which should be dissolved m 7^ to 10 c cm of 
distdled water and injected into a muscle 

The mjection is generally pamless A very good preparation 
smtable for mtramuscular or intravenous injection is atebrm 
dihydrochlonde (Wmtrop), which is supphed m ampoules con- 
tammg 0 2 grm of the sterde powder To facditate the prepara- 
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tKjn of £r«e^ BolutioiiB foi nigwit cmor, *- 10 c.cm- ^mpoul^ ot 
distilled wat«r xfl rappbed with each doee. The mdicatwnfl 
for intramasctilar atebnn are the laine as for intrevenouB 

f prmme 

The intravenoTU injection of atebnn ib seldom necessary as it 
has DO advantage over the mtrtinaaoalar route which is the 
method of choice when oral administration is not possible 
Atebnn doe* not provoke an idiosyncrasy like quinine. It is 
Dot contraindicated In the onset or threatened onset of blaokwater 
fever A constant bitter taste and some depression may be noted 
with large doses of atebnn and the nnno becomes bnght yeDow 
Kansea indicatea the necessity for discontmmng or redncmg the 
dooe which can be done at any time dimng the oontso provided 
the fever is tindi^r control Failure to become vbHow is not neces- 
sarily evidenoe that a patient is failmg to abeorb the drug as many 
people do not become yellow althou^ absorption is satisfactory 
The tablet* of atebnn can be swallowed whcde and are ab*orbei 
Crashing the tablet* and giving the drug in powder form piodncee 
an extEemaly bitter taste in the mouth, which heoome* stained a 
greenish ye^w 

Frophylactio atebnn up to 01 gnm daily doe* not cause nausea 
or gastnr-mtestiaal eyruptoma. 

Test Jot crtrfmn «» (ke urms,— lOao mme are rendered *nni1iT>e 
m test-tube with a few drops of sodium hydroxide 025 o 0 amjd 
aloohol IS added and well shaken. On eeporation atebnn is seen m 
the upper layer of amyl alcohol os a yeDow ookmration when the 
test tube is viewed by tranimrtted against HArk background. 
Atebnn H excreted slowly and does not nonnaDy appear m the unne 
until 14 gtm, have been given Too rapid excretion m the unae 
means that the necessary blood level » not being tnamtamed. 

Hosmoguia — Plasmoqum la available m tablets of 001 gnn. 
suitable for oral adnunistration. It should not be given mtra 
venously It has no action on the trophozoites of P Jdaparum 
shght on tho*e of P was and conuderably more on those of 
P faalojKs BmaD do«M given with quinine appear to romforee 
its action on the trophoioitee of P wroi and P falapcntm It 
acts on gametocyte* of all speaes eqiully but because gametocyto* 
oflLT are not affected by qmnme plannoqmnis especially valuable 
against this speae*. In asaocaaticm with qmnme or following 
atebnn it is behered to reduce the number of rolai»e* of all three 
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types. Tlic two- or three-week method of treating B T malana 
with 20 grains of quinine and 0 03 grm of plasmoqum daily, wbcli 
was standard in India some years ago, matenally reduced relapses, 
but has fallen into disuse recently, owing to the large amount of 
quimne required and the long penod of hospitahsation I treated 
SIX hundred cases by this method with excellent results There 
were no toxic symptoms and the relapse rate was less than 4 per 
cent as compared with 25 per cent when only qmnme was given 
(Dixon, 1933) It was believed that the toxicity of plasmoqmn 
was reduced when given in combmation with quimne The toxic 
symptoms of plasmoqum given in reasonably small doses, 0 02-0 03 
daily, has been much exaggerated, but abdommal pains and a mdd 
degree of cyanosis may occur cessation of treatment for twenty- 
four hours rebeves both Barley sugar or glucose should be given 
while the patient is on plasmoqum treatment, the bowels kept 
open with sodium sulphate, and no strenuous exercise should 
be taken 

Plasmoqum should be given only under medical supervision and 
should be admimstered only by mouth The modem method is 
to give plasmoqum after a short course of quimne or atebrm when 
the acute stage of the malanal attack has subsided and then only 
for five days in doses not larger than 0 03 grm daily Patients 
should be kept in hospital when plasmoqum, 0 03 grm , is bemg 
given daily, but those carrying crescents on discharge from hospital 
can take 0 02 grm twice weekly without any ill effects This 
treatment may be valuable, because new crops of crescents are 
sterdised even if they appear m the penpheral blood some days 
after leavmg the hospital 

Quimne — Qumme acts on the trophozoites of P vivax, P 
malanoB and P falciparum and is an effective schizonticide m all 
the forms of malana In B T infections, gametocytes disappear 
from the blood foUowmg quimne treatment The penod which 
elapses between givmg qumme and the disappearance of gameto- 
cytes IS usually three to five days, but so long as they are present 
m sufficient numbers, they are infective to mosqmtoes In M T , 
however, qumme has httle or no effect m clearmg the gametocytes 
from the blood, and this is where plasmoqum fulfils a very useful 
purpose because it stenhses the sexual forms Qumme does not 
cure the disease nor does it always prevent relapses If given m 
doses of from 10 to 30 grams daily for not more than seven days. 
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it do« not lunder tie pro«« of irnTnuniwition. L^rgo doooe may 
b® required, m (juimno xmstant Altuins. 

Vomiting after gamma i* oaoaed by tbe malana, and notbing 
cares it quicker than quinine or atebnru If vomiting occurs within 
half an hour more should be given, as it probably will be retained- 
An ounce and a half of the foDowmg mixture given every hour 
18 aiiw useful m oontrollmg persistent vomiting, which ufually 
cee-Ms after the aeoond dose, 

Rfuttam bicatbcnate 160 gr 

Mercnry pereblotWe i F 

Water to 1 «!««* 

Tableta of quimne dihydrodilonde are frequaitly retamod when 
Boluttoni are vomited- Atebrm may be s^trtuted if vomitmg 
pemste. As a last resource qumme must be given mtravenoualy 
A moderate degree of ringing m the ears and temporary deafneaa 
arc inevitable m treatment mth quinine They serve a useful 
puipoee by showing that the quimne u bemg abeoibed. In the 
doses recommended exoeasxve omchoomn is nnHkety to occur 
Qumme bihydrochkinde, which is sohhle m 0-6 parts of watev 
is the cah of oboioe because of ita extreme eolufaihty It may also 
be gnren in tablet form or m cachets Quinine bvulphate, soluble 
m 10 parts of water u second ohoioe on account of eolobihty 
Tablets, pills or oeoheta of the other salts should never be used, as 
they are lik^ to pass throu^di the inteetanea unchanged. 

In cases of malana which do not react to qumme it is ahrars 
poouble that the patient may not be takmg the dose presonbed 
owing to the unpleasant taste, or it may not be abeorbed ahhough 
it has been swaBowed, Howie and Murray Lyon (1043) found that 
seven out of a senes of a hundred patients with malana taking 
qumme crelly failed to excrete qumme until it was given mtra 
venoualy 

It is the custom m the Italian army to impregnate qumme tablets 
with methylene blue. This shows whether the qumme is being 
taken, but it does not prove that it is bemg absorbed. Mayer 
Tanret s test afforda a ready and simple proof qumfaie is bemg 
abeorbed. It give* a poartivo reacbon m a dilaticm of 1 m 1 200 000 
It IS beet earned out between thir^ and ninety minutes of 
the qumme. 

The Mayer Tanret test should be earned out in all cases of malana 
which fad to respond to quinine quickly and in bH coses of severe 
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types. Tlie two- or three-week method of treatmg B T malana 
with 20 grams of qumme and 0 03 grra of plasmoqum daily, whici 
was standard in India some years ago, matenally reduced relapses, 
but has fallen into disuse recently, owing to the large amount of 
quminc required and the long penod of hospitahsation I treated 
SIX hundred cases by this method with excellent results There 
were no toxic Bjnmptoms and the relapse rate was less than 4 per 
cent as compared with 26 per cent when only q uinin e was given 
(Dixon, 1933) It was believed that the toxicity of plasmoqum 
was reduced when given in combination with quinine The toxic 
symptoms of plasmoqum given m reasonably small doses, 0 02-0 03 
daily, has been much exaggerated, but abdominal pains and a mild 
degree of cyanosis may occur cessation of treatment for twenty- 
four hours relieves both Barley sugar or glucose should be given 
while the patient is on plasmoqum treatment, the bowels kept 
open with sodium sulphate, and no strenuous exercise should 
be taken 

Plasmoqum should be given only under medical supervision and 
should be administered only by mouth The modem method is 
to give plasmoqum after a short course of qumme or atebnn when 
the acute stage of the malanal attack has subsided and then only 
for five days m doses not larger than 0 03 grm daily Patients 
should be kept in hospital when plasmoqum, 0 03 grm , is hemg 
given daily, but those carrymg crescents on discharge from hospital 
can take 0 02 grm twice weekly without any ill effects This 
treatment may be valuable, because new crops of crescents are 
stenhsed even if they appear in the penpheral blood some days 
after leavmg the hospital 

Qmmne — Quimne acts on the trophozoites of P mvax, P 
malance and P falciparum and is an effective schizonticide m all 
the forms of malana In B T infections, gametocytes disappear 
from the blood foUowmg qumme treatment The penod which 
elapses between givmg qumme and the disappearance of gameto- 
cytes IS usually three to five days, but so long as they are present 
m sufficient numbers, they are infective to mosqmtoes In M T , 
however, qumme has httle or no effect m clearing the gametocytes 
from the blood, and this is where plasmoqum fulfils a very useful 
purpose because it stenhses the sexual forms Qumme does not 
cure the disease nor does it always prevent relapses If given m 
doses of from 10 to 30 grains daily for not more than seven days. 
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ftohble BaltB being abeorbed as quickly as soluble provided they 
are given in eolation. The rate of sbeoiption vanes according to 
the oonditaon of the gastnc and mtestinal mucosa, but usually 
absorption is complete wiUnn six boms, 

ITie amount of quinine excreted by the unne gives the best 
indication of the effect produced by the drug, and it is obyiously 
unneoeesary to give either rntruvenons or mtramnscular qumme 
if the patient e unne ahowt good absorption whan qumme is given 
by month. The exnretioa is the same by whatever route it is 
administered. It usually appears in the unne within thirty to 
ninety minutes, hut it may be delayed as much as fi\*e hours. 
The excretion m the unne reaches its maxonum m six to nine boors. 
If it does not appear m the unne within ux hours it may be assumed 
that it IS not being absorbed. When very large doses are given 
there is little morease m the amonnt excreted as compared with 
moderate doses The surplus ts deposited m tbebver spleen and 
other organs in a useless or even harmful fonn Quinine given 
either by the mouth or intravenously remains m the blood a very 
short tune 

IhuUne treatment 0 / malaria — ^The foDowmg is the best routine 
treatment for ah B T quartan and mhd M.T mfecticm. 

1st day — Atebnn 0-2 gtru. every four hours until O-C gnn. is 
giveu. It 18 imjfartant to get a high concentration of atebnn m 
the blood during the first twelve hours 

2nd-7tA day indatwt , — Atebnn 0*1 gnn. three tunce a day 
SA and 9tA day — No anti malaxial treatment 
10tA-14tA day — Flasmoquin, (M)l gnn. three tunes a day 
Thereafter atebnn 001 gnn. daily aU the tune the patient remains 
in the malanons area and for thirty days after kavmg it 

When 0-6 gnu, atebnn m the first twelve hours doee not control 
the fever it should be continued in the dosage of 03 grm. three 
tim« a day for a further twenty four hours. If this does not 
control the temperature, intramuscular mjertion of atebnn 
musonate OS gnn. should be given and repeated if necessary in 
twelve homa. It should then be possible to resume the routine 
treatment recomroended above as from the fifth day 1 e a further 
two days of atebnn, 03 grm, orally then no treatment for two 
days, followed by plaunoqum, 

AUenaUve method of treatmaU ^ aUbnn u iM ownToWe.— Quinine 
bihydrooblonde, gr 10 three time* a day for seven days, com 



362 


MEDICAL DISEASES OF WAB 

M T. malaria on the first and second day It should also be done 
occasionally when prophylactic quinine is being given to ensure 
that the dose is being taken and absorbed, 

Mayer Tanret's quimno ahsorpkon test 

(1) Test the urine for albumin ; if this is absent, add 6 to 7 drops 

of Tanret’s solution to 2 c cm of filtered unne This should 
give a dense white precipitate, soluble on heating, if quinine 
IS present in ordinary amount 

(2) If urine contains albumm, add Tanret’s solution and boil Filter 

while still hot As the filtrate eools, the appearance of a 
precipitate soluble on further heating indicates the presence 
of quinine The amount of quinme per ounce of urme can 
bo calculated by measuring with Brown’s tubes 

Composition of Tanret’s solution 


Potassium iodide 3 grm 

Corrosive sublimate 1 grm 

Glacial acetic acid 20 c cm 

Distilled water to 60 c cm 


The indications for the intravenous injection of qumme are 
coma m pernicious mahgnant tertian cases, and failure to absorb 
qumme owing to persistent vomitmg m bihous remittent and other 
severe mahgnant tertian cases, such as the dysenteric and hyper- 
pyxexial forms The advantages of intravenous qumme are its 
speed and certamty of absorption It should be reserved for cases 
of extreme urgency If the patient can swallow and is absorbmg 
qmmne by mouth, there is no justification for givmg it mtra- 
venously Its danger is the fall of blood pressure which follows 
the mjection and may cause collapse or syncope In the very 
rare cases of qumme intolerance death may follow Bihydro- 
chJonde of quinine should be used m doses of grams dissolved 
m 10 0 cm of distilled water , ^ c cm of pituitrm may be added 
to the solution to prevent collapse In algid or collapsed cases 
half to one pmt of sahne and 6 per cent glucose solution should 
be added Tbe solution is boiled m a test tube and mjected mto 
the medial basihc vein The mjection should be made slowly, at 
least three minutes bemg allowed for the 10 c cm. 

There are no mdications for subcutaneous, mtramusoular and 
rectal mjection They are all dangerous and have now been 
almost umversally given up 

When given m solution or after bemg dissolved m gastnc jmee 
qumme is rapidly absorbed, chiefly from the small mtestme, less 
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wlubl« Balta being absorbed as qtuokty as soloble provided they 
are givtn in solotion. The rate of obsorptwn vanes nooording to 
the oonditioii of the giatno and inteatinal mncoea, but usually 
aheorptwn m complete within sir hours. 

The amount of qumino excreted by the unne gives the best 
indication of the effect prodneed by the drug and it is obnonsly 
tmneceasary to give either intravenous or rntramusoular quinine 
if the patient s unne ahows good absorption when qmnine is given 
by mouth. The excretion Is the same by whatever rente it is 
adnumstered. It usually appears m the unne withm thirty to 
ninety mmutes, hut it may be delayed as much os five hours. 
The excretion m the unne reaches its mAnmam m six to nine hours 
If it does not appear m the unne within six hours it may be assumed 
that it IB not being absorbed. When very large doses are given 
there is little mcrease m the amount excreted as compared with 
moderate doses. The surplus b deposited in the hver spleen and 
other organs in a usekas or even harmful form. Quinine given 
either by the mouth or intravenously remains in the blood a very 
short tuna. 

RcnOxm treotmest of majana — ^The following a the beet routine 
treatment for all B T quartan and mfld BLT infectton. 

lit da{/— Atebnn 02 gnn. ©very four hours until O-C grm. is 
given. It IB unjJbrtant to get a high concentration of atebrm m 
the blood during the first twelve hours 
2ad-7(A day inWimre — Atebnn Ol gnn. three tunes a day 
BA and 9A day — ^No anti malanal treatment 

day — ^Flasmoqum. O-Ol gnn. three tnnee a day 
Thereafter atebnn O-Ol grm. dafly aU the tune the patient remains 
m the malancras area and for thirty days after leaving it 
^Vten 0-6 grm. atebnn in the first ti^ve hoars do« not control 
the fever it ihotdd be contmoed m the dosage of 02 grm. throe 
tim« a day for a further twenty four hours. If this does not 
control the temperature, intramoscolar injection of atebnn 
musonate 03 gnn. should be given and repented if necessary m 
twelve hoars. It should then be possible to resnine the rontma 
treatment recommended above as the fifth day i e a further 
two days of atebrm, 0 3 grm. orally then no treatment for two 
days followed by plasmoqum. 

AlArnaitve meAod <f tnalmenl tj oAfmn u not avaSalie —Quinine 
bihydrochlonde, gr 10 three tnnea a day for seven days, com 
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M.T malaria on tlic first and second day It should also be done 
occasionally when prophylactic quinine is being given to ensure 
that the dose is being taken and absorbed, 

Mayer Tanrcl's quimnc absorption lest 

(1) Test the urine for albumin , if this is absent, add 6 to 7 drops 

of Tanret’s solution to 2 c cm of filtered unne This should 
give a dense white precipitate, soluble on heating, if quinine 
IS present in ordinary amount 

(2) If urine contains albumin, add Tanret’s solution and boil Filter 

while still hot As the filtrate cools, the appearance of a 
precipitate soluble on further heating indicates the presence 
of quinine The amount of quinmc per ounce of unne can 
be calculated by measuring intli Brown’s tubes 

Composition of Tanret’s solution 


Potnasiuni iodide 3 grm 

CJorrosivc sublininfo 1 grm 

Glacial acctio ncid 20 c cm 

Distilled water to 60 c,om 


The indications for the intravenous injection of quinine are 
coma in pernicious malignant tertian cases, and failure to absorb 
quinme owing to persistent vomitmg m bihous remittent and other 
severe malignant tertian cases, such as the dysenteric and hyper- 
pyrexial forms The advantages of mtravenous qmnme are its 
speed and certainty of absorption It should be reserved for cases 
of extreme urgency If the patient can swallow and is absorbing 
qmnme by mouth, there is no justification for givmg it mtra- 
venously Its danger is the fall of blood pressure which follows 
the mjection and may cause collapse or syncope In the very 
rare cases of qumme intolerance death may follow Bihydro- 
chlonde of qmnme should be used m doses of 7^ grams dissolved 
m 10 c cm of distdled water , ^ c cm of pituitrm may be added 
to the solution to prevent collapse. In algid or collapsed cases 
half to one pmt of sahne and 5 per cent glucose solution should 
be added The solution is boiled m a test tube and mjected mto 
the medial basihc vein The mjection should be made slowly, at 
least three mmutes bemg allowed for the 10 c cm 

There are no mdications for subcutaneous, mtramuscular and 
rectal mjection They nre all dangerous and have now been 
almost umversally given up 

When given m solution or after bemg dissolved m gastnc jmee 
qmnme is rapidly absorbed, chiefly from the small mtestme, less 
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•dable wits being absorbed as qmclij as solable provided they 
are giveii in solotioii. The rate of abisrption vanes according to 
the condition of the gastnc and mteetmal mncosa, but usnoUy 
absorption is oomplete within sir bonra. 

The amount of qnmme excreted by the nnne gives the beet 
indication of the effect produced by the drug, and it is obviously 
unnecetsaiy to give either intravenons or intramuscular quinine 
if the patient s unne shows good abeorptxni when quinine is given 
by mouth. The excretion is the same by whatever route it is 
administered. It usoaHy appears m the nnne withm thirty to 
mnety mmutea, but rt may bo delayed as much as five hours. 
The excretion m the unne reaches its maxiinum in six to nine hoars. 
If it does not appear m the unne within six hours it may be assumed 
that it IS not being absorbed. AVben very large doses are given 
there is little inrmtw m tbe amount excreted as compared with 
moderate doses. The surplus b deposited m tbe liver spleen and 
other organs m a useless or even bArmfol form. Qmnme gi>’en 
either by tbe mouth or rntraTwioosly remains in the blood a very 
abort tune 

Roidine OtairmKi of mslana — ^Tbe following is tbe beet routine 
treatment for all B T quartan and mild iLT infection. 

Isl day — Atebnn 0-2 gnn. every four bonrs until 0“C grm. is 
given. It 18 important to get a high concentration of atebnn m 
the blood during the first twelve hours. 

2ftfi-7(A doy imdajue — Atebnn 0*1 grm three times a day 
6A and 90t day — No anti malanal treatment 
10tA-14iA day — PlMmoquin, 0-01 gnn. three tunes a day 
Thereafter atebnn 0^31 gnn. dady aU the time the patient remama 
m the malanouj area and for thirty days after leaving it 
When 0-6 grm. atebrm in the first twelve hours does not control 
tbe fever rt shrmld be continued m the dosage of 0-2 grm. three 
tunes a day for a further twenty four hours. If this does not 
control the temperature intramuscular mjection of atebrm 
muBonate 0-3 grm. should be given and repeated if nocessary m 
twelve boun It should then be possible to resume the routme 
treatment recommended above as from tbe fifth day ue a further 
two days of atebnn, 0 3 grm. orally then no treatment for two 
days followed by phumoqum. 

AlUrnattte ottiAod <f irmiment tfat^n u t(ot amilaUe — Qumme 
bibydrochlonde, gr 10 three tunes a day for seven days, com 
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bined with plnsmoqum 0 01 grm for the last five days of the course 
If the fever is not controlled after forty-eight hours of this treat- 
ment, quinine, gr 74, should be given intravenously and repeated 
if necessary in twelve hours, after which oral medication should 
be possible The quinine absorption test should be made on the 
first two days in all cases of malignant tertam malana and in any 
case which does not rapidly respond to oral quimne Failure to 
absorb oral quinine is an immediate indication for intravenous 
quinine 

For cerebral malaria, coma, hyperpyrexia, bdious remittent, or 
any severe malarial attack in which the patient is unable to swallow, 
retain or absorb anti-malanal drugs, quimne, gr 74, should be 
injected intravenously and repeated in eight hours and/or until 
the patient is able to take quinine by the mouth, or intramuscular 
atebnn musonate 0 6 grm repeated if necessary in twelve hours, 
and thereafter at twenty-four-hour mtervals until the above routme 
treatment can be started Usually one intravenous injection of 
quinine or one intramuscular injection of atebnn musonate is 
sufficient to permit oral medication 

Cerebral malana — Quimne should be given mtravenously at the 
earhest possible moment Usually one mjection is sufficient, but 
if necessary the mjection may be repeated m six to eight hours. 
The normal symptomatic treatment for coma should be earned 
out — ice-bags to the head, hot apphcations to the feet and legs 
If respiratory distress is present oxygen should be given Hyper- 
pyrexial cases require cold packs and ice enemata , these should 
be contmued tdl the rectal temperature falls to 102° 

Lumbar puncture followed by withdrawal of cerebro-spmal flmd 
if the pressure is raised is useful m those cases m which there is 
evidence of raised mtra-cramal pressure due to cerebral oedema, 
and should always be earned out if the patient does not react to 
the mtravenous qumme 

Prophylactic or Suppressive Treatment by Quinine or 
Atebnn The dose of qumme usually recommended for prophy- 
lactic or suppressive treatment is 6 grams dady That qumme, 
even m relatively large doses, such as 30 grams daily, is not a true 
causal prophylaxis may be seen m cases where the drug is given 
for seven or eight days of the mcubation period and then stopped 
In such cases fever begms two or three days later, but parasites 
may be scanty for some days after fever begms If, however, the 
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dose of quinme is oontxnaed bejond the incobatioii period, 
there is often alight fever within the usual incubation period but 
it soon tennmatoa The reason for this is that the qmnine given 
at the end of the incubation penod is actmg on the parasitee, which 
have bj this tune appeared in the blood-stream in sufficient nurobers 
to cause fever 

A true causal prophylactic in malana is affected by a drug which 
prevents the infecting organisms or sporoioites from surviving long 
enough to cause rJiDiral symptoms appear as trophozoites m the 
blood-stream, cause short- or tong-4erm relapses, or a fall m the 
laeiDogbbm percentage suffiaent to affect the well bemg of the 
infect^ person. 

When atebnn is available qotnme is not recommended os a pro- 
phjdacba Atebnn is the drug of choice for n\*sw prophylaxis, and 
contrary to what was prenonsly thought rt can be given withont 
medical supervision. It should be given m dosee of 0 1 gnn. after 
metis nx days a wseic, excluding Sundayi. AJthongh there is 
evidenca to show that 02 gnn. twice a we^ is soffioent there is 
less IfVph h ood of doeee bemg missed if it is taken each week-day 
omrttmg Sunday only It should be commenced at least two weeia 
before the patient enters a malarious locality and should be con- 
tittued for at least thirty days after leaving 

Cattaea of fallore In atebrtn prophylaxis — Shute (1943) de- 
fines causal prophylaotio as a drug which while carculatang &eely 
m the Wood dnrmg the premooulation period, will prevent malana 
developing pansitologically and clinically The efficacy of atebrm 
•s a causal prophylaotio m M T malana appears to depend on 
the maintenance of an undetennmed blood level of the drug at afl 
tunes when exposed to infection. Failare in atebnn prophylaxis 
IS prohably due to the concentration of the drug m the blood being 
This may be caused by a fluctuating blood level through 
to take the maintenance dose of 01 gramme daily or 
may be excreted too npidly thus preventing the necessary 
lovel being reached and maintained, owing to individual 
“^yucrasy or special conditions producing excessive sweating 
l*rgB mtake of fluid. When it is known that the drug is bemg 
**met«d rapidly by profuse sweeting or through the kidneys 
justing themselTee to the chsn^d oonditaons, it may be advia- 
e to increase the daily doee of prophylactio atebnn from 0-1 gun. 
to 0-2 gnn. 
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bincd with plasmoquin 0 01 grm for the last five days of the course 
If the fever is not controlled after forty-eight hours of this treat- 
ment, quinine, gr 71, should be given intravenously and repeated 
if necessary in twelve hours, after which oral medication should 
be possible The quinme absorption test should be made on the 
first two days in all cases of malignant tcrtain malana and m any 
case which does not rapidly respond to oral quinine Pailure to 
absorb oral qumine is an immediate indication for intravenous 
quinme 

Por cerebral malaria, coma, hyperpyrexia, bilious remittent, or 
any severe malanal attack in which the patient is unable to swallow, 
retain or absorb anti-malarial drugs, qmnine, gr. 71, should be 
injected intravenously and repeated m eight hours and/or until 
the patient is able to take quinine by the mouth, or intramuscular 
atebrin musonate 0 6 grm repeated if necessary in twelve hours, 
and thereafter at twenty-four-hour intervals until the above routine 
treatment can be started Usually one intravenous injection of 
quminc or one intramuscular injection of atebnn musonate is 
sufficient to permit oral medication 

Cerebral malana — Quinme should be given mtravenously at the 
earhest possible moment Usually one mjection is sufficient, but 
if necessary the mjection may be repeated m six to eight hours 
The normal symptomatic treatment for coma should be earned 
out — ice-bags to the head, hot apphcations to the feet and legs 
If respiratory distress is present oxygen should be given Hyper- 
pyrexial cases require cold packs and ice enemata , these should 
be contmued till the rectal temperature falls to 102°. 

Lumbar puncture followed by withdrawal of cerebro-spmal fluid 
if the pressure is raised is useful m those cases m which there is 
evidence of raised mtra-cranial pressure due to cerebral oedema, 
and should always be earned out if the patient does not react to 
the mtravenous quinme 

Prophylactic or Suppressive Treatment by Quinine or 
Atebrin. The dose of quinme usually recommended for prophy- 
lactic or suppressive treatment is 6 grams daily That quinme, 
even m relatively large doses, such as 30 grams daily, is not a true 
causal prophylaxis may be seen m cases where the drug is given 
for seven or eight days of the mcubation penod and then stopped 
In such cases fever begms two or three days later, but parasites 
may be scanty for some days after fever begins If, however, the 
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out by Jamcfi and fihut« m 1934 at tbe Deron Mental Hospital, 
H an iIltistratKin of tbu. 

More recent tnala with atobrm against the m a lign a n t tertian 
parasite suggests that even m very small doees atebnn may be 
a true cansal prophylactic, i e that the infecting organiams (sporo- 
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scutes) are destroyed before they succeed m attacking the red 
blood cells providmg that the conoentratian of the drug m the 
blood IB at the requisite level at the time of the infection. 

The fonoTing table iHostrate* thia. It is the result of eome 
tnah recently earned out 1^ Nicd and Shute (1943) at Horton 
HoepitaL 
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In the event of the malaria breaking through the “atebrin 
burner ” the resulting malana attack is just as severe as if no 
prophylactic atebrin had been taken Parasites are numerous 
and the fever is severe, at least in primary cases In decidmg on 
the treatment of such an attack, no allowance should be made 
because the patient has been taking small daily doses of atebnn 
over a long period (Shute, 1943) 

Quinine is a recognised suppressive drug in malana, but m the 
present state of our knowledge it is doubtful whether atebnn, 
0 1 grm daily, acts as a suppressive drug m primary M T malana 
The experiments of Nicol and Shute, tabulated below, show, 
however, that atebnn prolongs the incubation penod in B T. 
malana 

It IS also doubtful whether atebnn, 0 1 grm daily, acts as an 
anti-relapse treatment in cases which, as the results of an acute 
attack of malana, have been compelled to go mto hospital or have 
had to receive therapeutic treatment elsewhere If the small dose 
of 0 1 grm atebnn is started agam foUowmg discharge from hos- 
pital, it ^vlll protect against reinfections, but it wiU not necessarily 
prevent relapses The best way of preventing relapses is early 
diagnosis and thorough treatment with atebnn in sufficiently 
large doses 

It IS well knoivn that tolerance to one or two strains of M T 
malaria is qmckly acquued by the individual, at least for a tune 
Therefore care must be taken not to conclude hastily that where 
parasite carriers are discovered, who are takmg 0 1 grm. of atebnn 
dady, the drug is actmg as a suppressive, as it may be because the 
patient is immune 

The experiments summarised below are very interesting and 
mdicate that atebnn is a causal prophylactic m M T In B T 
mfections atebnn m similar doses prevents the onset of the pixmaiy 
attack for penods of six months to one year 

There is much evidence to show that atebnn has some advantages 
over qumme and pamaqum both as a suppressive anti-malanal 
drug and as a causal prophylactic drug, especially with the species 
of malanal parasite which causes mahgnant tertian fever If 
0 3 grm of atebnn is given on the day before infection with malana 
and contmued for a few days after infection, no attack will ever 
occur, thus showmg that atebnn is a useful prophylactic drug 
The foUowmg table, which summarises the results of tnals earned 
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and ctaractflnsad by pyrexia, h»mogbbmanA, bflionfl vomitmg 
jaundice with ligoti y firequantly dirninetion and snppres- 
sion of tmne- The onset ii eoddon and exploeiv© the hiamolyaiB 
of the red blood oorpnscdea appears to take place within a few 
horns, and the re*t of the lOneBS oonaists of the after-effecte of the 
hemotysit. It ooonrs in plaoea where aerere mahgnant tertian 
Tirtanq p^ram Ln throoghotit the greater pert of the year It is 
eonnnonest amongst Europeans, and nroaDy cccns among those 
who have several imperfectly treated attacks of malignant 
tertian malaria. Piamodttm falctparum parasites are present m 
almost 90 per cent, of the cases, 
iBtlology 

In oertam nnknown oonditjoos the red blood ooipnadei teem 
to become sensitised to the aotxcra of the hinmolyim produced hy 
the action of qmnine on the mslanal parasites. The eenartased 
ccrposcles become diseoWcd when a ittsih supply of hemolysin is 
bmagbt mto existenrce by the aobon of qmnine on a new brood 
of parasites or by the paiaartee themselres. There is no evidenoe 
of qainme idiosyncrasy not excessive fragihty of the red blood 
ootposclss. 

Symptoms 

The mneas ososlly begins with a ngor There is then pain m 
the loins and an urgent desire to imotnrata. The nnne is at first 
pinloih, then red and finally port-wine or even a much darker 
porter oolonr for from a few hoars to two dsya. The tompemtare 
B mvanably raised to 103 to 105 f all mg as the onne nWr« 
IVithin a few hoan janndioe appears with vomitmg and nausea. 
The hyer and spleen become enlarged and tender Ameima 
develops rapidly as many as 3 000 000 rod oeDa per cubic oenti 
metre may be destroyed in twenty foot hours. 

In mild oases the nnne clears, the tempezature faTk the patient 
sweats, and the symptoms disappear Such cases may be rnwuptl 
mdesB the urine is examined carefully In severe casa the svmp- 
toms mcreaee m seventy Hiccup is present, nntma devebpe, 
thirst M extreme and the patient may die from failuro 

anuna hyperpyroxis, or anoiBima from meuffloienoy of rod 
to carry the neoeesary oxyg e n . 

Diagnosis 

The h«» taiullj made the diipioeu hunMlf before the 

dootot errivee. He hu been Imng m a mjdanoni area for .omo 
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I^Ia.lignant Tertian Malaria (P. falciparum) 
Atebrm (Mepacrine) Causal Prophylaxis 


Troplij lactic Doses 

No of 
Cases 

llow Infected 

Remarks 

Eeautts 

0 1 grm diulj except 
Sundays starting 22 
days before first infco- 
tjon and continuing for 
30 days after last in- 
fection in one patient, 
and 60 days in the 
other 

2 

Mosgmtoes 

i 

Infected twice 
■weekly over 
a penod of 
3 weeks 

No parasites or 
fever Under 
observation to 
date, 0 months 

0 2 grm Saturdays and 
Sundays Beginmng 
and ondmg os for 
above 

1 

1 

Mosquitoes 

Infected twice 
weekly over 
a penod of 

3 weeks 

No parasites or 
fever Under 
observation to 
date, 0 months. 


Some mterestmg pomts connected with these later tnals are 

1 There was no drop in the haBmoglobin throughout the experi- 

ment 

2 The mosqmtoes used were very heavily infected 

3 Although the patients took the drug over a long penod of 

time, m two cases for over three months, there was only 
slight discoloration of the skm and then only on the exposed 
parts of the body 

4 The patients were up and about and workmg 

The importance of these latest trials is obvious It mdicates 
that troops and ships’ crews may remam free from malana over 
a long period of time even m highly endemic areas, providing they 
take atebrm regularly In estimatmg the value of this drug as 
a causal prophylaxis m the field care should be taken to mclude 
only those people who have never been infected previously, or for 
at least two years before We do not yet know whether the small 
quantities mentioned above are sufficient to prevent relapses 

Blackwater Fever 

The hsemoglobmuna which results from mahgnant tertian malana 
has m the past been regarded as a separate entity It is, however, 
really a comphcation of a severe attack of mahgnant tertian malana 
All grades of malanal hsemoglobmuna are of similar pngm , the 
degree of seventy vanes, the most severe being known as black- 
water fever. It is an acute illness produced by malanal infection 
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and charactcriMd by pyrena, haomogbbninna biliona vomiting 
and ]anndKe with rigors and frequently dmunntion and suppree 
Bjou of TTrinw The onset u attdden and explosive the luemolyBii 
of the red blood oorjraaolea appears to take place withm a few 
hotrrs, and the rest of the ooncsts of the after-effeote of the 
hmcoolysii It occurs m plaoee where severe mahgnant tertian 
maUna penfats throughont the greater part of the year It ii 
ooionKinest amongst Europeans, and nsnally occurs among thoee 
who have had several imperfectly treated attacks of malignant 
tertian imiUna- PZarmodium falaparum parasites -are pr esen t m 
almost 90 per cent of the cases. 

/Ctlolo^y 

In certain unknown oondittoos the red blood corpuscles seem 
to become sensitised to the action of the hsmolysm produced by 
the aotmn of quinine on the malanal parasites. The sensitued 
ooipuscles become dissolved when a fresh supply of hsmolysm is 
brou^t mto existence by the action of gtmnne on a new brood 
of paractes or by the parasitea themselvea. Tbers is no evidence 
of quinine idioeyncnsy nor ^oouive fragility of the rtd blood 
oorpUBclea. 

SymptoQia 

The illnen usually begun with a ngor There is then pain m 
the kans and an urgent desire to micturate. The uane is at first 
pinkuh, then red and finally port-wtne or even a much 
porter colour for from a few hours to two days. The temperature 
u mvanably raised to 103® to 105® faffing as the unne clears 
Withm a few hours jaundice appears with voimtmg and 
The liver and spleen become enlarged anH tender Animia 
develops rapidly as many as 2 000 000 red cells per oubio oenti 
metre may bo doetroyed m twenty four hours. 

In mild cases the unne clears, the temperature faTJin the patient 
sweats, and the symptoms disappear Buoh casee may be mmWl 
unleee the urme is exammed carefully In severe cases the symp- 
toms mcreaso m seventy Hiccup is prewnt, antma developo, 
thirst IS extreme and the patient may die from cardiac failare 
aanna, hyperpyrexia, or anoxaemia from msufacumey of red cells 
to carry the neoe«ary oxygen, 

DlagnotU 

The labent Km nmOly tmuio thji dUgac*, btXora Urn 

doctor uiiTeB. Ho Km boon Imng in • mojanona nioa for lomo 
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time and has had several previous attacks of malana The fever 
has come on suddenly with a ngor and vomitmg The unne is 
red or black in colour and ]aundice soon appears Sometimes the 
patient may have left the malanous area and ishvmg in a temperate 
zone The diagnosis has then to be made from the following 
conditions 

Hcemaiuna — In blackwater fever the urme contains no red blood 
corpuscles 

Bilious remiUent fever — This may have some chmcal resemblance, 
but examination of the urine wdl clear up the diagnosis If a 
spectroscope is not available, filter paper may be used to show 
the difference between bile and hffimoglobm in the urme If bile 
IS present, as in bilious remittent fever, the filter paper turns yellow , 
if hoemoglobin is present the filter paper becomes red 

Paroxysmal hcemoghhinuna — Fever and ngor are less pronounced, 
vomitmg IS usually absent, and there is usually a clear history of 
previous attacks, which have occurred under conditions m which 
blackwater fever can be excluded 

SpirocJiceial 'jaundice and ydlow fever — Hcemoglobmuna is rare 
m these diseases, jaundice develops later, and bile mvanably is 
found m the urine 
Prognosis. 

The prognosis depends on the seventy of the attack, the previous 
health of the patient, and the treatment The mortahty vanes 
from 10 to 40 per cent Severe rigors, hyperpyrexia, anuna, deep 
jaundice, recurrence of the paroxysms, hiccup and profound anaemia 
are all unfavourable features 
Treatment. 

The patient must be kept warm m bed and not moved Good 
nursing is the most important factor m recovery 

Symptomatic treatment is mainly reqmred By the destruction 
of the red cells the body has rid itself of the malana There is 
^ therefore seldom any necessity for anti-malanal treatment dunng 
the acute stages The modern view is that there is the same 
lesion of the kidneys as in a mismatched blood transfusion and 
the crush syndrome, the degree of anaemia depending on the 
amount of hcemolysis 

For milder cases large quantities of bland flmds should be given 
with sufficient sodium citrate to lessen the cloggmg of renal lobules 
with debns and acid heematm and thus prevent anuna For 
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severe luBnwglobinuna or persistent vomiting 150 c cm. of 3 per 
cent solution of sodium atrate slioald be given rntrsvenously and 
followed by a contmuotti dnp for twenty four hours of a further 
450 acm. of otrute and 2,400 o-om. of 6 per cent glucose sohitKni. 
If no furthei hffitnolyBis bo* ocxmned this should have cleared the 
fadneyi and unless the blood count is below two mi ll i on a blood 
transfusion is contraindicated If the red-cell count is one mil l i on 
or below or farther haemolysis is ococmng, it is necessary to givs 
blood. A suitable donor should be m readiness in every case of 
blackwater fever He should bo tested for malaria. The posai 
bihty of the freah blood complicating the haamolyBis m the patient 
should be borne in mnid this to the reason for avoiding transfusion 
of blood as far as possible Should the ied-c«ll count drop to less 
tVitTi one milbon per cubic mShinetie there is a danger of pul 
monsiy cedema, arwl at counts of 1^ milhon or lees it becomes 
imperative to transfuse. 

Dry cuppmg of the loins may promote the flow of tmne. Intra 
Tenons injection of anti venenes hae been need with sncceee. After 
the acute stage u passed the blood should be examined for malanal 
paractea, which usually appear five to fourteen days after the 
subsidence of the hemoglobinoDa. As soon as tbey appear a 
course of atebnn should be given as for malignant tertian malAn«, 
but not plasmoqum, which iteelf predispoees to methemoglobin 
emia. Patients who have had blaolcwater fever should keep away 
from malarious locahtiee for the rest of their hvee, as one attack 
predi^wses to recurrunoea. 

Blood &mzax Txch>iqux 

Evexy practitioner should be able to take a blood smear aiMl know 
how to recognise malansl paraBtcs In thm blood fihna. 

Use only olean and well pohshed ehdee. Fxested and iciatohed 
abdes are us^eea. Store the In rectified spirit in a glass far 
with a ground glass stopper Before use remove the spirit and polkh 
with a clean, old, moca-waahed handkerchief. 

Tint Ucod j[lmt — Select aa a spreader s ^ass slide which has S 
smooth even end, Oean the patient a ikm with a eottoc wool swab 
soaked m ipmt Flame the needle. Pnck the finger with a short 
deep stab take a clean slide, Invert it, and bring itjost into contact 
with a small drop of blood about | inch from the end of the shde. 
Appjv the spreader at an an^ of 46 wait until the Wood runs by 
(apffl^ attraction between the spreader and the slide and then draw 
the film. It 11 important that the blood should foDow the spreader and 
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that the spreader should not push the blood m front of it Write the 
patient’s name on the shde with the needle as soon as the film 
18 dry 

Thick films — Invert the clean shde Bring it just to touch the 
drop of blood issuing from the finger and take up a small drop shghtly 
larger than a pm’s head With a needle spread the drop of blood into 
an even thick film covering the 4-inch square 

The thick film should be stained with Field’s stam (1941) Thick 
and thin smears can be taken on the same shde — the thin film on § of 
the shde, the thick one at the other end, the shde bemg divided by a 
grease pencil hne 

Staining the film — ^Leishman’s stam is the best known and most 
useful for thin films Red blood corpuscles are stained transparent 
bluish purple, nuclei of leucocytes shades of violet, platelets purple, 
cytoplasm of malaria parasites bright Cambridge blue and their 
chromatin red Fresh distilled water, which is neutral or famtly 
alkaline (PH 7 2), must be used 

(1) Lay the slide film side upwards on the stammg rack and level 

(2) Drop the stam from the bottle till whole surface is covered , 

count 25 slowly 

(3) Drop on to the shde double the number of drops of pure 

freshly distilled water , mix intimately , leave for 10 to 16 
minutes 

(4) Fill a bowl with distilled or tap water , take the shde, still covered 

with the stam, and plimge it mto the bowl so that the stam 
floods oS 

(6) Transfer to a petn-dish full of either distilled or tap water and 
soak m the dish until film, which is blue green, turns to famt 
pink ; this takes a mmute or less 

Remove the shde from the dish and place it against a vertical wall 
to dry Never blot the film When fimshed glance through the film 
with the \ lens before the 1*2 to see if the leucocytes are deeply 
stamed If this is the case the malanal parasites will presumably be 
well stamed 

AT AT. AR T A Control 

Each locahty has its own special conditions, which call for close 
study by an expert before embar kin g on expensive measures of 
control Method found successful m one place fail completely in 
"Another owing to different habits of the same anophehne mosqmto 
in different distncts 

The closest haison should be mamtamed with the local health 
authonties and, m the case of troops, with the Malana Field 
Laboratory 

Measures of control involve the patient with malana, the sus- 
ceptible population, and the malana-carrymg mosqmto. 
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1 Conlnl of Ae Patient *et/A Malana 

(а) Every patient with malana should bo ofEaently treated with 
atebnn and plaamoqmn m order to prevent him bocoming a 
gametooyte earner 

(б) Every patient with malana should bo protected from 
mosquito attaclcs by means of moeqmto nets or screening 

2. Oontnl cf Ae Staoept^ Poputatum 

(а) All Europeans Imng m a highly malarious area, who by 
reason of their work run frequent nsks of mfeofron, should take 
prophylaotio atebnn, or if it is not available gu m me 

(б) The use of the mosquito net is undoubtedly the most 
important measure of penonal proteotxm against malana, Keot- 
angukr nets are the best beD^ehaped neta with a ouoular top 
are the zMxt best. The material should be white in order to 
facilitate the deteotloQ of moeqmtoes. Nets ehonld bo let down 
before dusk, stietohed tight, ee&iohed for mosquitoea before 
retmng. The bed iboold be large and the net larger 

(e) Screening or moequite'proofing of aQ rooms and verandahs 
with wire gauze is an excellent measure of protection and should 
mvtnably be oamed out m wartime for aJI hoephals and base 
unite for tbe benefit of the ni^t staff. Overiictd fan* m screened 
rooms are denrable, as otherwise the door is likely to be left open 
to prevent tbe room getting too stuffy Double doors with a 
▼oatibule are desirable 

(d) The danger penod is from sundown to sunnso therefore 
ehorte and rolled up sleeves should be forbiddan after sunset. 
Shorts, if worn m the evemng, should have knee-flape Gloves, 
and moaquito boots ere very usefuL If moeqmto boots are 
not available a pClow-caso mto which one puts one e feet and 
t4« above the knees, u eSeoteve Mosquitoee are moat attracted 
by black or blue they avoid white or yellow 

(«) Cuhfogoe or mosquito ropellante should bo used. All essential 
oHi are good, but their eSbet weare off m a ihort time They act 
by obeounng the attraotironosa to the mosquito of the human odour 
3 Oontrol of the ilaJana-earrgtng Afoajinto (Fig 38) 

A Ifeostire* agatnst Ae adult 

(o) Swatting with a fly swat, eopeoially m cupboards, under the 
beds, and other dark placee m the day tme 

(^A general purpose spray is eeafly obtained with ordinary 

kerosene, which u improved by the addition of pyrethrum. Carbon 
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tetrachloride is dangerous and should not be used in a spray For 
lofty rooms and marquees which cannot be sprayed, Buxton’s 
steam kerosene vaporiser is very efficient 
(c) Tangle foot is a mixture of crude castor oil, 6 parts, with 
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Fig 41 — Comparison between the adult, pupal and larval stages of anophehno 
and cubcme mosqmtoes In the adult m the restmg position, the body of the 
former is molmed at a high angle while that of the latter lies parallel to the 
surface on which it is restmg The anophehne wmgs are usually spotted, the 
cuheme clear The anophelme larva lies flat, at or on the surface, and has no 
long breathmg tube projeotmg from the last abdominal sapient but one The 
cuhcme larva hangs down at an angle of 46° with only the tip of its long syphon 
or breathmg tube projectmg above the surface The anophelme head is much 
smaller than the cuhcme and the body has more dorsal and lateral hairs The 
anophehne eggs are laid on the surface m star and nbbon patterns, the cuhcme 
m compact raft-hke masses about one fifth of an mch long 
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commercial lesm, 8 perts, heated and smeared on wirea hnng from 
the oeOing 

B ileasttra agmnti Ou mosquito in rte aqualtc stage (orum, 
larva and pnpa) 

(а) Qearmg Krab and jungle 

(б) Dramagtt and fiUmg m lurfaoe and robsofl water ahonH be 
earned ont under expert engmeering and entomological advKO 

(o) Bonification, work earned out to make malanous regions 
more healthy and suitable for agnoulture, thus improving the social 
and econonuo hfe of the inhabrtanta. 

(d) 03mg pools, ponds and slow rivers with crude heavy oil 
(2 parts) paraffin (1 part) and crude castor oQ (2 per cent ) kills 
ova, pupe and laim. 

(e) Spraying pools ponds and slow nveri with Fans green whioh 
18 a direct oheimoal poison to larva) only It should be apphed 
every wgb t days by a blower It is used m dDutions of 1 to 6 per 
oent. with road dost, slaked lime, ashes or sand. It does not kdl 
fish nor render water nnsmtable for domeetio pnrpoMs 

(/) Certain species of surface-feeding fish have been found to 
be usafol supplements to basic mosquito control measures. These 
are the kiOi^bea (Fundului) in salt water and the top monnow 
or mffiicms ((7ctm6ur(o) m fresh water Gold fish keep pools and 
tanks free from ouhome mosquitoes, but are not suitable for 
anopbiles ooutroL 

For further details the reader ts referred to SlaJana OoTibvl by 
Anii-mosqmio ilmsures by CoveD and ilosquUo Ccmlnl by Henne 
and Grey 
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aiENINGOCOCCAL FEVER 

MeningococcaIi Septicemia and Cerebrospinal Meningitis 
By Major-General A TV Stott, FRCP 

Cerebrospinal fever first assumed importance as one of the 
“ medical diseases of war ” m 1914-18 In previous campaigns, 
except for outbreaks m French gamsons durmg the Napoleomc 
Wars and an epidemic in the Army of the Potomac m the Amencan 
Civd War, the disease had been smgularly absent (Foster and 
Gordon, 1922) The first clear account of epidemic cerebrospmal 
fever relates to an outbreak which occurred m Geneva in 1805 
(Foster and Gaskell, 1916) Smce that date many epidemics of 
varymg size, lastmg for a few consecutive years and separated by 
quiescent penods, have been reported from several parts of the 
world The Bntish Isles were hardly affected until the early years 
of this century In 1906-08 more senous but localised outbreaks 
occurred m seaports such as Belfast, Glasgow and Edinburgh 
The contmuance of the disease in small epidemics and sporadically 
led to its mclusion among the notifiable diseases m 1912 In that 
and m each of the two succeedmg years about 300 cases were 
notified. In the wmter and spnng foUowmg the outbreak of war 
m 1914 a much more senous epidemic began This was not a 
localised epidenuc but widespread over the country, affectmg both 
the civdian population and the troops, especially m centres where 
the latter were concentrated, and it persisted until the war ended 
In the five years 1914^-18 10,269 cases were reported with 6,883 
deaths, a fatahty rate of 67 per cent Durmg the penod 1916-18 
there were 1,683 cases m the B E F. m France, but no senous out- 
break occurred m any other theatre of war (Foster and Gordon) 
The epidemic rapidly abated when the war ended, and for some 
years the number of sporadic cases approximated to the pre-war 
figures There was another epidemic m 1931 and 1932 of over 
4,000 cases, and smce that date the annual notifications have been 
between 800 and 1,000 With this evidence of a widespread infec- 
tion and with the experience of the last war it was to be expected 
that the outbreak of the present war would soon lead to an even 
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iroTW epidemic, for the orctinistances of nx>dem war greatly favour 
tie Bpr^ of the moningococcus. Final figuroi for the epidemic 
of 19S9-fO are not yet available, but proviaiaiial figoree for the 
first quarter of 1&40 ehow that there wore 6 093 caaee among 
dvihans and tioope with 1 120 deaths, A fetabty rate of 22 per 
cent (Banks, IWO) When to this total there are added the 
fignrtt for the ranaming nine months of the year, it will probably 
bo found that there were m 1940 twice as many oases as m 1916 
the worst year of the last war and from the experience then gained 
we may expect the disease will remain epidenno until the end of 
tie war 

The Natural History of Meningococcal Infection 
In the early days of the last war it was generally believed that 
the menmgoooocQB reached the meninges by direct spread from 
the nasopharynx (Foster and Gaskell, 1916) By the end of the 
war brnrever many workers considered it m ore probable that the 
ineningea were infected from the blood-stream (Foster and Gordon, 
1923) This opimoD is cow almost amversalJy held and h enables 
os to view m olsarsr perspective the natural hotory of meoungocoooal 
mfeobom 

The mfinmgoeocous gams a lodgment in the nasopharynx, of 
which it ts not a normal inhabitant. Borne hold that t^ oon^ 
sfrtutes infectson, othea that the organism is merely canisd ' 
in healthy tissnet. It ts oertain that the majon^ of people who 
thus harbour the organhtm do not suffer from any easily recognisable 
lymptomfl or physical agns of local disease. Murray (1929) found, 
however clear evidence of mflammataon of the naaopharyngeal 
mucosa in patienti dying soon after the onset of oeiebro^mal 
fever and behoved thst meningocooa entered the blood-stream by 
way of this damaged tissue. Patients with cerebrospinal fever 
sometimes remember syn^toms su gg e sti ve of naaopharyngeal 
inflammatron previous to the sadden onset of menmgitia. Ttnntnq 
(1941) ^suggests that every oamor and sH patianta with cerebro- 
spinal fever suffer from local changes m the nasopharynx Men tral 
with, but usuafly much slighter than, those described by iloiray 
In the great majority memngooooci disappear from the naso- 
pharynx spontaneously withm a week or two In a smaDor pro- 
porticm of cases, espotriaHy when there is tome local abnormahty 
such as adenoid vegetationa, the otgaidsm peisurts for months, 
and m a still snialleT number— those who are “ susceptible —the 
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organiBm enters tlie blood-stream, when, consequent upon unknown 
factors, one or more of the following events may ensue. 

(1) A fulnunating septicosmia may develop, which may kill the 
patient within twelve to thirty-six hours and before the meninges 
have been affected. 

(2) The organism, while persistmg for a variable tune in the 
blood-stream, may rapidly pass the “ menmgeal bamer ” and 
cause a diffuse purulent cerebrospmal menmgitis. The patient may 
recover, or he may die from toxaemia, from the effects of unreheved 
intracramal pressure or from some other comphcation of the disease. 
It IS not certainly Imown how the organism reaches the memnges, 
but Brmton (1941) is probably correct m behoving that it is by a 
spread from the multiple metastatic small lesions known to be 
present within the substance of the central nervous system at an 
early stage 

(3) The organism may cause a milder septicaemia, which may 
persist for weeks, months or even years This is the condition 
known as chronic memngococcal Septicaetma The patient may 
recover either spontaneously or as the result of treatment, or he 
may develop menmgitis at any period durmg the course of the 
illness, or ho may die as a result of some other comphcation of 
this form of the infection 

The essence of memngococcal infection, therefore, is a septicaemia, 
and cerebrospmal menmgitis, commonly looked upon as constitutmg 
the disease, is in reahty but a comphcation, although the most 
frequent and important one, of this septicaemia 

Tins wider view of the natural history of memngococcal infection 
should be reflected m its nomenclature The use of the name 
memngococcal fever, on the analogy of streptococcal fever and 
staphylococcal fever (Ryle, 1930, 1931) would embrace aU vaneties 
of memngococcal infection 
.Etiology. 

The Neissena meningitidis, commonly known as the menm- 
gococcus, IS a gram-negative diplococcus It requires for its first 
isolation enriched media such as blood-agar or serum-agar, an 
incubator temperature between 30° and 40° C , and a plentiful 
supply of oxygen, although it has recently been shown that growth 
may be more marked if 10 per cent of carbon dioxide is also present 
Meningococci present serological differences, and at present they 
are divided mto Group I organisms (Gordon’s Types 1 and 3) and 
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Qioap n organisms (Gordons TyptsB 2 and 4) Meningococci of 
Groop I are the more vimlent and provaQ m an epidemw whfle most 
sporadio cases arc caused bj Group II organisms. 

Ahhongb not a nonnal inhabitant of the nasopharTni, the 
TTtwi^Tig nrfirfinjt is found in that ntuatiOQ m 3 to 6 per cesnt. of the 
community even in non-epidenuo penods when but few sporadic 
oases are occurring In favourable conditions the number of those 
harbouring the organism nsea considerably so that more than 
70 per cent, of a community may bo Buoh a rise m the 

farrwT rate ninally but not mvanably, precedes on epidennn. 

Of the condiUons favouring the nse of the earner rate the most 
important is overcrowding, especially m Ol ventilated sleeping 
<piart 0 iB, and particularly at tam^ when npper respiratory tract 
catarrh is prevalent for tbiw, with its resnlting coughing and 
meexmg, provides the organism with its nsnal method of spread — 
droplet infection. Thus the majonty of casco of meningocoocal 
fern occur during the late winter and spnug The disease u 
rarely spread by case-knease mfeotaon^ and more than one case 
amtng in a hoirsehold is unosuah 
Only a very amaTl pro p or t i on of camexs develop meningocoocal 
fever Theoe are tho rosoeptiblos which mchide a very high 
proportion of infanta, ohildreQ and adolescents. 

These »ttoIogiaaI faotoie explain why meningococcal fever ts a 
” war disease,” for m war tuna the force of arcumstances reeulti 
m the crowding together m ill ventilatod sleeping quarters canteens, 
etc. -of large numbers of young troope. 

Adutk MxKnroooooaAL SxpnoAUiA 

Thu fulminating form oooun in a arnaTI percentage of cases of 
nieuingococcal fevec espeaaOy dnnng the eadwa atages of an 
epidemic. Before chemotherapy wos available death took place 
within thirty-Hix hours and oven to-day the fatality rate is high. 
Death may come before any obvpos pathologioal change m the 
®emngco hat ocouned, but even after only a few boms of 

and Gflskell sometmme found an obvious purulent 

meningitis. At post-mortem examination of five folnunating 
cases an acute encephalitis was found (Banks, 1940) Sectioiis of 
the brain tiawie showed severe congestion and cedema perivascular 
infiltzation, widespread capillaiy hemonhages thromboea, and 
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extensive nerve-cell degeneration. Meningeal exudate was absent 
or negbgible 

The onset is remarkably abrupt and the patient is gravely lU 
from tbe very beginning. He may fall down unconscious or be 
seized witb convulsions or violent dehrium, or, bavmg gone to 
bed in his usual hoaltb, be may be found unconscious or even 
dead m bis bed m the morning Soon after tbe onset large purpunc 
spots appear m tbe slon of tbe trunk, bmbs and face. Ibe bsemor- 
rhagic tendency may be further shown by bleedmg from the mucous 
surfaces. Fever is very variable and the temperature may be 
subnormal The heart rate is much increased and the pulse weak, 
even imperceptible Cyanosis, sweatmg and dyspnoea with rapid 
shallow respirations are pro min ent symptoms, while evidence of 
memngeal inflammation may be lackmg Unless early and mten- 
sive treatment is mstituted, the patient will die, the fatal result 
in young subjects being not infrequently due to vasomotor failure 
resultmg from haemorrhage into the suprarenal glands — the Water- 
house-Fndenchsen syndrome 

Cerebrospinal Meningitis 

In this form of menmgococcal fever some organisms pass, usually 
soon after they have reached the circulation, from the blood to 
the menmges, while others persist m the blood-stream for a vanable 
number of days The efiects of the memngeal inflammation usually 
dommate the climcal picture, but focal encephabtis may occur m 
addition, and the degree of this, together with the degree of toxaemia 
resulting from the contmumg septicaemia, are probably responsible 
for the wide variations m seventy foimd m this group In very 
acute cases the patient dies withm the first five days m a comatose, 
toxic and dehydrated condition On the other hand, mild or 
abortive cases are seen with an illness so sbght that its true nature 
18 not at first recognised - 
Symptoms and Signs 

In a majonty of cases this form of the disease begins suddenly, 
often with a ngor, m a patient previously m good health In a few 
the onset is more gradual with mcreasmg malaise for a few days 
In yet others a carefully taken history shows that they have for 
some days or weeks been suffermg from an unrecognised chrome 
menmgococcal septiceemia before the infection spread to the bram 
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Hdodiclie soon follcnn tlie ngor u>d steadilj inoreoMS, oftAn 
to an agonising intoncty The pom involvei the ^ole head^ 
thongh it may bo moat sorero m the frontal or ocaptal areaa. It 
n nerex unilateral la quite unaSeoted by the usual headache 
remedies Relief^ sometnnas oonndenble follows the removal of 
eenhrospmal fluid by himbar pinmtnre. Accompanying the head 
ache there are often p*tt^h m the mnsclea and jomts resembling 
those of friflnfflgn With increasing headache vomiting usnaHy 
occurs it may be repeated &eqnenUy for a day or two Nausea 
is ihght or abeent. Soon after the onset the temperature nsea, but 
the degree of fever is very variable and the tempe r at ur e chart is 
neither charactenstio nor a guide to the seventy of the infection. 
High fever is not common the temperature usually hes between 
100^ Tirl 103 F during the acute phaM but both mild and severe 
cases may show little fever The poise also has no charactenstio 
featuree , ita frequency a usually increased, sometimes greatly 
•ometnnei httle m rehMaon to the temperature, but bradycardia 
u uncommon. Very often within the first twenty four hoars 
mosoular agidity a very important diagnostao sign, is founiL Thu 
a moit eaifly demonstrated m the muaoles at the back of the neck, 
so that the cannot be flexed forward towards the chest and 
attempts to do so cause ptm- It is also obeerved m the hamstnng 
tnosclea, giving ose to Kemigs ngn. When spaim of the neck 
musolee u severe, retraction of the head results, but this is usually 
not pruDounced and <qnsthotonos is w*)dnm seen. In order to ease 
his stiflosad muscles the patient often adopts a charactenstio atti 
inde m bed — he hes on his aide, turned away from the hght, with 
hu back and knees flexed and hts Lead retracted. 

A rash is pr esent m about half the cases it niually appears 
<hirmg the fint two days. It is hswnorrhagxo and occurs m the 
form of smaD potechias, which do not fade with pr e esur e and are 
not raised above the skm. The petechi» vary much m sixo ahape 
number and shade of rednese. The mah rapidly fades withm two 
® three days of its eruption- In severe cases larger p ug i un n 
*P®ts are found. Hezpea fe hrilHi jg common about the month 
®nd nose but doea not appear until the fourth day or later. Erythe- 
matem and macular rashes are also described. 

All but mild cases show some disorder of the mental functions, 
although this vanes much m degree land. There may be 
•howiinesi, restlemeas snd untabahty m severe cases delmum 
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oxtonsive nervo-cell degeneration. Meningeal exudate was absent 
or negbgiblo 

The onset is remarkably abrupt and the patient is gravely ill 
om tho^ very beginning Ho may fall down unconscious or be 
sewed with convulsions or violent delirium, or, having gone to 
e in bis usual health, ho may bo found unconscious or even 
ead m his bed m the morning Soon after the onset large purpunc 
spots appear in the skm of the trunk, limbs and face. The hffiinor- 
r agic tendency may be further shown by bleedmg from the mucous 
surfaces Fever is very vanable and the temperature may be 
subnormal The heart rate is much increased and the pulse weak, 
even imperceptible. Cyanosis, sweatmg and dyspnoea with rapid 
shallow respirations are prominent symptoms, while evidence of 
memngeal inflammation may be lacking Unless early and mten- 
sive treatment is mstituted, the patient will die, the fatal result 
in young subjects bemg not infrequently due to vasomotor failure 
resulting from haemorrhage into the suprarenal glands — ^the Water- 
house-Fndenchsen syndrome 

Cerebeospinal hlENINGms 

In this form of memngococcal fever some organisms pass, usually 
soon after they have reached the circulation, from the blood to 
the memnges, while others persist m the blood-stream for a variable 
number of days The effects of the menmgeal inflammation usually 
dommate the climcal picture, but focal encephahtis may occur m 
addition, and the degree of this, together with the degree of toxaemia 
resulting from the contmumg septicaemia, are probably responsible 
for the wide variations m seventy found m this group In very 
acute cases the patient dies within the first five days m a comatose, 
toxic and dehydrated condition On the other hand, mild or 
abortive cases are seen with an illness so shght that its true nature 
18 not at first recognised - 

Symptoms and Signs. 

In a majonty of cases this form of the disease begins suddenly, 
often with a rigor, m a patient previously m good health In a few 
the onset is more gradual with mcreasmg malaise for a few days 
In yet others a carefully taken history shows that they have for 
some days or weeks been suffermg from an unrecognised chrome 
memngococcal septicaemia before the infection spread to the brain. 
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ftboot the Other oomplicationB oocaaionaHy recorded 

are gjyoosuna, hyperglycaonuc coma and ulceration of puipuno 
ipots. TTip heart is very rarely affected. Bronohopneumonia is 
not infiw j nffn t, in infan hi anH m elderly subjects with a severe 
TTifftrhiTn. Ai m epidemic* of other infectious diseases, mild or 
abortive cases occur especially when the epidemic is waning, and 
these are apt to escape reoogmtian and to be diagnosed as mduenra. 
The true nature of thli rruTd febrile tllnesB ts shown by the discovery 
on a careful ezammatiOEi of alight « gTtn of mflntng Ral imtation, 
such as some stifEuess of the neck or h»nw±rmg muscles and a 
oerebioepmal fluid oontainmg an merease of polymorphonuclear 
cella and protein, thongh the memngocoocus can seldom be found m 
film or culture. Spontaneous recovery is probably frequent 
With efficient treatment the majority of patienta even those 
with a severe infection, improve so rapidly and the duration of 
the illneti is so shortened that it must be diffoult for those now 
set^g the disease for the fint tune to leoogmse the descriptions 
written dunng previous epidemics. A few of the acute cases 
however ^ to respond to tzeatznant and die in four or five dayi 
from severe dehydration and t/mamia. 

DlagnoeU 

^^^hagnosis at tiie eaiUeat possible moment after the patient has 
come under medical care is of the greatest importance for lucceas 
m treatment, and the suspKuon of menmgitiB should lead to lumbar 
without delay If this cannot be earned out at once, 
the patient should bo admitted to hoeprtal as soon as possible 
receiving a lurtablo dose of one of the sulphonanudes — detaHs 
r®S*ninig the drug dotage the timo of odmmistratKm and route 
by which it was given aocompanying him. 

the presence of an epidemic the great majority of cases 
prweut httle difficulty m diagnoals by the end of twenty four 
houn. Bome other fllneas o s begin suddenly with a ngor quickly 
followed by makise headache and vomiting but the presenoe 
**P®QiaIly m a young subject, of ttmtiIaI obanges a hd^nhagio 
msh and muscular strffims, even alight, m the neck or hamstring 
musdes should immediately suggest the meningococcus as the 
probably cause The diagnosis is made certain by the changes 
ound in the oorebroopmal fluid. The fluid flows out of the needle 
•t an increased pressure it is turbid, often grossly from the great 
of polymorphonuclear cells, of which there may be 20 000 
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sometimes maniacal, soon gives place to mcreasing stupor and 
finally to coma With the severe grades of clouding of conscious- 
ness there is incontinence of imne and fseces Early retention of 
urme, ndthoiit impairment of consciousness, was looked upon as 
an important and early diagnostic sign m the epidemic of tke last 
war, but accoimts of the present epidemic do not mention it, and 
Brmton (1941) pomts out that such an occurrence would be difBcult 
to explain on theoretical grounds 
Focal effects of the inflammatory process m the nervous system 
are not imcommon, nor are they serious with the exception of 
deafness. Affections of the third, sixth, seventh and eighth cranial 
nerves lead to diplopia, strabismus, ptosis, facial weakness and 
deafness, A temporary mono- or hemiplegia sometimes occurs 
There are no characteristic changes m the superficial or deep 
reflexes, nor in the pupils. The onset of deafness always causes 
anxiety, for although m some cases it is partial and temporaiy, 
m perhaps 1 to 3 per cent, of cases it is complete, bilateral and 
permanent This is the only senous sequel of memngococoal 
menmgitis today, and as it commonly appears early m the disease 
it seems probable that chemotherapy will result m an mcreased 
mcidence because of the higher survival rate 
The contmumg septicmmia is responsible for certam metastatic 
effects which may arise m other parts of the body. In 6 to 10 per 
cent of cases there is an arthntis, or more commonly a synovitis, 
usually confined to one of the larger jomts The jomt shows all 
the evidences of acute inflammation, mcludmg an effusion of fluid 
often considerable m amoimt This flmd is turbid and may contain 
menmgococci, but then cultivation from the flmd is unhkely if 
the patient has been taking a sulphonamide drug The inflamma- 
tion soon subsides and the ]omt is qmckly restored to normal func- 
tion, but m a few cases some stiffuess persists for a few weeks, 
Senous affections of the eye are occasionally seen — ^mdocychtis 
and even a panophthalmitis resultmg m destruction of the eyeball 
Acute epididymo-orchitis, resolvmg without any permanent effects, 
is a less frequent complication than m previous epidemics, for it 
arose about the end of the first week, by which time the majonfy 
of patients have now recovered 
Chemotherapy has also resulted m the virtual disappearance of 
recrudescence, relapse and the onset of the dreaded comphcation 
of hydrocephalus, which m previous epidermcs was the cause of 



HEND^GOCOCGAL FEVER 


3S6 


Dodulee, Tfirying in sue from a few miUinietres to a few centi 
metres m diameter and m colour from pmL. to dusky red. Some 
of tbe papules or nodoka may be painful and neurlv always some 
tie tender On ple asur e the colour fades, but a small central 
bsmotrkage can often be identified. Fetecbue and large lesions 
retemblmg erythema nodosum are also common. Subcutaneous 
nod ales, whiob may be very tender are sometimes found- The 
raih may be scanty eamly escaping notice, or profuse It is 
dotriboted chiefly on the limbs ftrtd on the bock of the trunk 
fewer lesums ore found on the chest abdomen and face. Successire 
crops appear especially with a nse of temperature and each crop 
lasts for a few days and fadea, leaving a slight brownish dis> 
coloration. 

Fever is either regularly intermittent with a daily nse to 
101 -105® F or more Irregular and relapsing in typo short bouts of 
fever bemg separated by afebrile periods, during which the patient 
nay feel well and resume his normal life A nse of tempeiatunj 
toAy be accompanied by chilly feeEoga or a ngor a fresh crop of 
ikm lecons a^ a polymarphooucleu leneooytosis it may be 
followed by a profuse sweat The spleen is sometimes palp- 
able 

Cases of chronic meningococcal soptKaemia vary much m duration 
and seventy The ffloww may bo mBd, shoit-hved and end m 
■pootaneous recov er y or rt may persist for yean if unrecognised 
^od untreated, A attDang feature, even m these prolonged cases, 
is the relative ahaance of debility wasting or anmmiA It is remark 
able that comphoatioui from hant^rr*! emboh are not more frequent, 
for rt seems probable that many parts of the body must suffer 
from leaiotts simnar to those found m the ikm from which marup 
jsococa have often been recovered. The commonest comphcation 
IS inenmgitii, wbreh may anse at any tune m the course of the 
nineim . Infective endocarditis and acute epvfrdymitu occur 
and nephritis has been desoribed- 

proof can bo obtained only by the isolation of the 
™®™®ococcus from the Hood-atream. Thm, however u not an 
*a*y matter and blood cultures are often repeatedly Degatire 
s^wiaHy m the early weeks of the infection. Fortnnately the 
disease cotumooly preeents such a distinctive rimipwl picture that, 
once thn is known, bedsida dMgTwiK 15 timpla. Rapid 
cure follows the oral adnumsttation of snlphonanndes, rtwI treat- 

co 
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or more per cubic miUimetre A film of the fluid or deposit shows 
m most cases sirfiicicnt Gram-negative diplococci, both intra- and 
extracellular, to make the diagnosis certam In about 10 per 
cent of early cases the fluid may contam no visible micrococci 
and remam sterile on culture, though showmg a purulent reaction 
This negative findmg strongly suggests that the i^ection is merun- 
gococcal, because m all other forms of purulent memngitis visible 
bactena appear m the flmd very early and m considerable numbers 
The chemical changes in the flmd — ^tho disappearance of glucose, 
the mcrease of protem and the reduction of chlondes — are of less 
importance m diagnosis. 

Other forms of memngitis — tuberculous, pneumococcal, “ acute 
aseptic,” and that resultmg from extension of local disease, especially 
m the ear — sometimes cause difficulty m diagnosis, which is quickly 
resolved by exammation of the cerebrospmal fluid 

Symptoms and signs closely resembhng those of memngitis are 
occasionally seen in acute infections such as pneumonia and m- 
fluenza This condition is known as meningism and is also readily 
distmguished by exammation of the cerebrospmal flmd, which shows 
no abnormahty except some mcrease m pressure 


Chronic Meningococcal Septicemia 

In this mterestmg form of memngococcal fever the organism 
persists m the blood-stream for a varying penod, even for several 
years, and causes an illness, usually not severe, with characteristic 
chmcal features Chrome memngococcal septicserma was first 
desenbed by Solomon (1902), and many cases, mostly sporadic, 
have smee been recorded RoUeston (1919) and Foster and Gordon 
(1922) recognised its occurrence durmg the epidemic of the last war, 
and Stott and Copeman (1941) reported a senes of seventeen cases 
seen m the B E F m France m the early part of 1940, when 
cerebro-spmal fever was prevalent 

The onset is usually sudden, with malaise, fever and chilly 
feehngs or a ngor Severe headache and severe migratory pams 
m muscles and jomts are common Effusion into a large jomt is 
frequent Within a few days a skin rash appears Many different 
lesions have been described and more than one type can often be 
found m each case The commonest lesions are macules, papules 



387 


JIENINGOCOCaAL FEVEB 
hu been deraed by Banks (1940 1941) end has given excellent 
neoltfl in his hamlw 

^mild c**e 2 dsji 

L Tmtal penod] modente c«a 2J dsj* 

[wTere case 3 

over 

Age-group 0-*2 S-6 6—10 10-16 15 

Daily dose (gno.) 3 tl 6 71 9 

i-bouily dose (gno.) J J 1 It H 
n Middle penod 2 days | of dose, 

IIL Final penod 3 daji J of dose, 

TVn fhrm of admuufltaiioix 6 to 7 days. Total axoount 
(adnlta) 37-46 gnn. 

T.i-l<lTng dose (let and 3nd) add ^ gnn. belov 6 yean add 
i grm. abo^ 6 yeara, 

bio Wdmg dote thooM be given to m£uta under 6 montha of 
age nor to those of the lower ages in each dosage age-group. 
In fahmnatiiig end very acute oaaea, and in othen when the drug 
cannot be given by mouth or tube in order to attain a high con 
eentntion of the drug in the blood as rapidly as possible, the first 
or the first and second doaes ahouJd be given by intravenous injection 
of the sodium solution of sulphapyndline m amounts equiv^ent to 
2 grm, (6 0 om.) diluted with thiw volumes of sahne solntion or of 
the sodium sobiticin of sulphathiixole or snlphadianne m amounts 
eqmvaknt to 1 or 2 grm. For a young child or mfant ^ grm, u 
sufficient the external jugular vein is a convenient nte for the 
injection in infants. After these initial injections the oral route 
should always be used when possible if the patient is unable to 
swallow the drug should be given by nasal tube. Intramuscular 
injection of these highly alkalme and irritating sohitionj should not 
be employed unless there is no alternative. No sulphonaimde drug 
should ever be mjected mtrathecally 
Bulphanilamide is lee effective against the meningococcus and the 
most Hl^y to cause toxic effects. It has the advantage however 
of seldom causing Touuting, and it has been much used as an alter 
native to the more effective sulphapyndme, when, as frequently 
happens the latter has had to be temporarily abandoned on account 
of this tronblesome symptom. Bolphathiaiole and sulphadiaime 
are at least as active against the meningococcus as sulphapyndme. 
The tone effects of snlpbathiasole are shght. Sulphadiaime appears 
to be the beet drug yet introduced, for with the same dosage there 
is a higher and more sustained concentration m the blood and toxic 
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ment should not bo delayed by repeated attempts to isolate the 
meningococcus 

Unfaraiharity with this common fom of memngococcal fever 
often leads to such diagnoses as acute or subacute rheumatism, 
erythema nodosum, or influenza 
Treatment. 

The introduction of the sulphonatmdes constituted a remarkable 
advance m therapeutics, which is full of promise for the future 
Successful results have already been achieved in the treatment 
of several bacterial diseases, but m none is this success more stnkmg 
than in memngococcal infections. Group I and Group II organisms, 
sporadic and epidenuc, are alike susceptible to certain of these 
drugs Their action is not yet understood, but it is known that 
they are bactenostatic and not bactencidal. 

Success m the treatment of memngococcal infections by sul- 
phonamides will depend upon the observance of certain rules, with 
which and with the possible toxic effects of the drugs the medical 
practitioner should be famihar. That this knowledge is not as 
widespread as it should be is suggested by the fact already 
mentioned that the mortahty m the epidemic of the sprmg 
of 1940 was about 22 per cent., although mdividual workers 
have reported senes of cases with a mortahty of 6 per cent 
and less. 

The drugs of the sulphonanude group which are the most 
useful are sulphamlamide, sulphapyndme, sulphathiazole and 
sulphadiazme ^Vhlcheve^ drug is used, the foUowmg rules should 
be observed, 

(o) Treatment should commence as soon as possible after the 
onset of the disease 

(b) The drug should be given m adequate amount in regard to 
both mdividual doses and total quantity, and the first one or two 
doses m the course should be the largest. 

(c) As the drugs are rapidly excreted, dosage should be frequent 
m order to mamtam a high concentration m the blood and cerebro- 
spmal flmd It has been found that this is achieved if the drug la 
given at regular four-hourly mtervals dimng both day and mght, 
The importance of this rule should be impressed upon the nurses 
m charge of the patient The tablets should be crushed and 
given suspended m water or milk. 

The following scheme for oral administration of the drugs 
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Kontl toiK cffeota, which rapidly disappear on withholding the 
drag 

Before the mtrodootion of the solphonasudee the standard method 
of treating meningoooccal infectiOQa was by specifio sermnf and, if 
meningitis was present, by repeated Imnbar pimetnre m addition. 
Bernm treatment has now been abandoned, for experience has shown 
that its nse m oonjnnotion with Bnlpbonamides confers no advantage. 

Drainage of the epmal theca lowers the concentration of snl 
pbonamide m the cerehiospmal flokL Lmnbax puncture should 
alwa^ he performed at the eodieot possiblfi moment for diagnostic 
pnrposee, but It should not be repeated nnlees, as infrequently 
happens, it is rendered neoessary by symptoms of coDtmmng high 
intracraiual pre aam e 

The specific effect of chemotherapy most not lead to the neglect 
of other important essentials m treatment. Although case-to-case 
infection is rare, the patient should be isolated whenever possible 
and be nursed with the precautions usual in mfechoos disease. 
Good nunmig is eeaentol espeaalty m the case of oomatoae and 
detirwus paheuts An adequate sn^y of fiuidfi — at least four pints 
dsily for an adult — b of t^ greatW importance in every case m 
order to prevent not only dehydration and its senrms consequences 
but also the urinary complications already mentioned. If the 
patMot B unable to swallow flmd containing a hberal amount of 
ghwoee and the sulphonamide ehouH bo administered regularly by 
tube. The rectal and intravenous routes are also avaflable m case 
of need. 

An enema ahould be given on alternate days if the bowel fails to 
act nsturally and retention of onne neewartates the use of a 
catheter 

Severe headache and restle ea na es are usually reheved by lumbar 
poucture, but sedatives such as paraldehyde given reotAIly or a 
hypodermio mjecUon of morphia are sometnnes needed. For the 
acute adrenal insuffidancy which resulta from adreoal hemorrhage 
und is very fatal m fulminating cases, Hughes (1940) advises 
doses -of sodium chlonde and also adrenal oortioal hormone 
SecoTory has been recorded. 

Courao and Prognoala 

The snlphonamidee m adequate doeage have not only considerably 
r^uced the mortahty of meningococcal mfeebont. They have m 
wditaoD lessened thmr seventy shortened the courae and con 
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effects are said to be rare Unfortunately these two drugs are not 
yet available in sufficient quantities to allow of their general use 

Tlie dosage recommended by Banks is lugh, especially m the 
lower age groups, but ho behoves that lower dosages are dangerous 
There is evidence that imtial low dosage causes the condition known 
as drug-fastness, so that the organisms are resistant to subsequent 
higher doses Infants and chili:en tolerate high doses remarkably 
well, and at any age senous toxic effects are rare if the drug is 
not administered for a longer penod than six or seven days In 
chrome menmgococcal septicmmia lower doses are effective. An 
imtial oral dose of 2 grm should be followed by four-hourly doses 
of 1 grm until the temperature falls to normal Then 1 gnn 
should be given three times daily for another four to six days. 

Sulphamlamide nearly always causes cyanosis, usually from the 
formation of methmmoglobm, but it has little importance dunng 
the treatment of menmgococcal infections. The troublesome nausea 
and vomitmg of sulphapyndme have already been mentioned. All 
these drugs not infrequently cause "drug fever” and rashes, 
generally morbilliform, which usually appear between the seventh 
and tenth day of administration and so should not often occur 
dunng the treatment of menmgococcal infections Brmton pomts 
out that their appearance is a useful warmng that more senous 
toxic effects may follow, unless administration of the drug is stopped 
at once He advises an immediate blood count if fever or rash 
appears, so that early granulocytopenia may be recogmsed. This is 
the most senous toxic effect of sulphonamide drugs and is for- 
tunately very rare. Excessive or prolonged dosage is not always 
responsible and idiosyncrasy probably always plays a part Pent- 
nucleotide — 10 c c by mtramuscular mjection six-hourly until the 
blood shows a teturn to normal — is the only effective treatment 

Heematuna, ohgima and even anuna may occur dunng the adnun- 
istration of sulphonamide drugs, especially sulphapyndme. These 
symptoms result from the drug crystalhsmg out of an acid and con- 
centrated urme m the renal tubules, pelvis or ureters The sharp 
crystals cause haematuna by trauma , large collections of crystals 
may block the outflow of urme and lead to anuna The drug should 
be immediately withdrawn and the patient should be given large 
amounts of alkahne flmd Measurement of the daily output of 
urme is important 

Severe mental changes, such as confusion and delusions, are occa- 
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Uedical offioea of omts can do » gnat deal by gmng simple 
tElln to officers ^riA nten explaining tbe possible gravity of tbe 
disease, its causes, mode of trmnsmiasioii and tbe methods of pre* 
Tenliom 

'When sedong a earner care most be taken m obtaining a naso* 
pharyngeal onltore that the nrab does not become contaminated by 
saprophytee m the mouth. A long ewab of the West type guarded 
VTthm a (^asB tube is the beet ite tip remaining within the tube 
until 'both have passed the antenor faucial pillars, when it is thrust 
out to ooDeot mucus from the nasopharynx and pulled back witbm 
the tube before withdrawal through the mouth. The swab must 
theu be kept warm and moist dunng transit to the laboratory as 
the metJngocoocna ta very readily lolled by cold and drymg. Should 
a comer be discovered, it has been found that 1 gnn. of sulphanil- 
amide three tnnee a day for six days will usually cause the dis 
appeeranoe of the menmgocoocus, but it is not known how long this 
freedom laste. 
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valcsccncc, and greatly eased the medical and nursmg care Im- 
provement 'm the patient’s condition is often obvious withm twenty- 
four hours, even in very severe infections, and the majonty of 
patients are well by the end of a week and are fit to leave hospital 
in another week or two. Convalescence also is usually rapid and 
undisturbed, and most patients are fit to resume a normal life m 
SIX to eight weeks after the onset of the illness In some patients 
general nervous symptoms, such as headache, giddiness, shght 
emotional disturbances and insomnia, make their appearance when 
normal activities are resumed A^s with the similar symptoms 
wluch often follow head injuries, psychogemc factors are often 
important, especially in patients with a history of previous nervous 
uistabihtj'' Recovery is usually complete and is hastened by treat- 
ment similar to that desenbed for the functional sequels of head 
inj lines. 

Prevention and Control. 

The control of menmgococcal infections presents a very difiBoult 
problem, especially m modem warfare Nevertheless much can 
be achieved by counteractmg as far as possible the conditions which 
are known to favour the spread of the menmgococcus. 

Cases of the disease should be notified to the health authorities 
without delay, the patient’s clothmg, beddmg and feedmg utensils 
should be disinfected, and his room thoroughly scrubbed and aired 

Durmg the last war there was an intensive search for earners 
among contacts and others, which entailed a great deal of labonous 
work Camera were segregated and given local treatment to the 
throat, but these methods failed to influence the spread of the 
infection and they have now been abandoned, even m the case of 
immediate contacts. 

The most important precaution is the prevention of overcrowding, 
especially m sleepmg quarters. There should be at least six feet 
between the centre hues of adjoinmg beds, and, if this is impossible, 
every alternate bed should be turned so that its occupant hes with 
his head opposite his neighbour’s feet In no case should a distance 
of less than five feet be allowed In some buildmgs it may be 
possible to gam extra space by placmg beds m the middle of the 
room All rooms should have doors and wmdows widely open 
durmg the day to allow free access of sunhght and an, and every 
effort should be made to provide some kmd of hght-screened 
ventilation durmg the mght 
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CipptdociA hy AretartiB in tbe firet century a>d and Tronssean 
poinU out that under tho names Egyptian and Synac ulcer tbe 
daetse has been endemw m those countnes from tune immemonaL 
He himself employs the synonym fjvil igyp(uique in hia cluneal 
botures dehTcred in the atrtios of the last oentury In Egypt 
diphthena h, or was untQ recently when mass unmunisstion of 
children was introduced, the most senous of tho eDdenuo diseases, 
attended by a very high case fatality rate Although a oommon 
dtfease m Egypt, there is general agreement that m the tropKal 
regions of Afaca diphthena ocours only spomdicolly In Tan- 
ganyika, R fibieb- tests and antitoxin estimations showed that the 
natives possessed a hi gh d^ree of inherent imimmity (Eleme and 
Kr6o 1830) In Palestine and Ehgler (1929) ^ve shown 

that among the native population tbe disease ooouzs in so mild a 
form as often to pass unrecognised, and this is also true of 
8ym (Parr Goodale and Knsdmcr, 1930) 

Although largely independent of oGmate, prevalence of diphthena 
mendttruo areas IS influenced by weatfaer In oountnes of temperate 
climate tbe disease ts most prevalent m the autumn and wmter 
taonthi in common with other acute infections of tie upper leepa 
atoiy tract. Begets (1010) says that most cases occur m Calcmtta 
in the ** o(dd weather season but that they are very rare dunng 
tbe rams In Indian hm-stattons diphthena may be encountered 
at any season. The dtsease among the naUre populatioiia tends 
to be mild and oluucaHy unreoognisable. Localised outbreaks 
among regular Bntmh troope and theor farruTi^a are not rare and 
some of those have been traced to native servants who were earners.* 
Camea and thoee suffemig from abortive ohmcal attacks the 
forma fryuia maintain the oham of infeotiou clnofly by droplet 
■pray or droplet nuclei but fomites such as cups and spoons and 
mfected dust also play a part Tho importance of overcrowding, 
specially m sleeping quarters m barracks, m the dneeminatKin of 
mfwtion a well recognised. As Glover (1918) showed of tho spread 
of the mcnmgoooccus m barracks and Dudley (1923) at the Royal 
Nsval School at Greenwich snnilady of the diphthena bacHliis 
■nd tbe hemolytio stroptoooccas, the moat important factor n the 
dirtanoo between beds. Gordon Cheyn© (1942) laya that m tbe 


*!■« » oompnbciDctTe Kimiy with manv reftroice*, of diphtherte trerra* 
to noo-Eorop*!! coantria, k * J QnW Ferbw (193S),BnIL Hfg^n 
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By E H E. HAniiiES, MD, FRCP. 

In the Official History of tho War of 1914-18 it is recorded that 
“ diplitliena never made much headway among Bntish troops in 
France, altliough there was a tendency to increase in 1917, when the 
highest monthly rate reached 13-6 per 100,000,” It is stated, how- 
ever, that tlie disease was veiy prevalent among the troops in Sinai 
and Palestme In Mesopotamia (Iraq) the official notifications 
appear to have been few, but my personal expenence m one of the 
isolation hospitals in that theatre of war goes to show that, for one 
reason or another, the actual cases exceeded the notifications To 
a much greater extent than in civil hfo non-respiratory forms of 
diphtheria occur among troops on active service, cither from the 
infection of wounds — a source of trouble m German mihtary hos- 
pitals in the last war — or, especially in the Near and Middle East, 
from the secondary infection of slon lesions 

Since the last war diphthena has been added to the list of pre- 
ventable diseases, and Canadian and Amencan troops drawn from 
the large cities must include a high proportion artificially immunised 
in childhood In Great Bntam, however, until very recently mass 
immumsation upon an adequate scale has not been earned out 
except m a very few centres It is therefore safe to say that the 
number of Bntish recruits immunised m their pre-school or school 
years form an mconsiderable proportion of the whole, so mconsider- 
able that unless augmented after entry to the Services no appreciable 
effect upon incidence is expected 

In the foUowmg pages no attempt has been made to present a 
complete account of diphthena only those aspects which may 
concern medical officers m the Forces on active service are discussed. 
Aetiology. 

Diphthena occurs m nearly aU parts of the world , it is smgularly 
independent of climate The common behef that sub-tropical and 
tropical countnes are exempt and that the disease is the perquisite 
of populations hvmg in the cities of countnes of temperate climate 
18 fallacious Indeed the first recognisable account was written in 
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■trams differ sotnewiiat m morphology and cultural reactionB. 
ffrapu IS short, sttmaumfonnly and aho^fffw granule* %ntermedtus 
ftowB bands or bans, but if grown in tryptw agar no granules All 
three ftraina ferment glucose but not saocharose ffnms strains m 
addition ferment itaich and ^ycogen Afttw strams alone are 
lubinol^ IrC 

The accurate and relatively speedy recognition of the diphtheria 
bacShif has been much facihtated the use of tellnnte media, of 
wbch there are several vananta, e.g the * chocolate (tellante and 
lahed hk>od) medium of NeiD (1937) and the tellonte blood-egar of 
Hoyle (1941) Tellunte media now used for rcrutme investigation 
in most laboratonea owing to their selective character secure a 
hitler percentage of positive results than the old Lfiffler serum 
(9M per cent 81 6 pet cant, (Hoyle)) and also because the dis- 
tmctiTa cokmy morphology of the three strains ponmti m eipen 
enced hands of thetr >denti£cation by means of a band lens The 
appearance and sixe of the oolomes differ* somewhat with the 
medium used but in general grant colomee appear as grey rosettes 
(jr marguente daiaifls initmadtus oolomes are flat and present a 
grey halo around a black oentie and mttur oolomes are blaol, 
oouvez, smooth and shining Since praotioally all grant and 
vtioTnednu strams are virulent it is only m the case of mitt strains 
that guinea pig virulence testa may be called for Hynes (1942) 
condudea that m London KcOIb is supenor to Hoyles medimn, 
pMtwnlariy for detecting oonvalesceDt camera or patients whose 
■wibs giTB a rather poor growth of O d»pAiAenj» With either 
medium a positive result can be confidently reported after eighteen 
houii’ incubatKHi, but a negative result ahould not be reported until 
rt has been oonfirmed by a further day's incubation. Hynes 
connders that differetttiatiQn by colony morphology end the dt* . 
tJMtaon of 0 dtpftAeruB from other or^niams is better with Neill ■ 
inedium, but a adequate with Hoyle s 
Pathogen eaU 

The mam points m the pathogenesis of diphtheria may bo re- 
counted the formation at the site of infection of a more or less 
typical ptoudo-membrane the prodnction at and dissemmation 
from the site to all the tusuea of the body of an exotoxm possessing 
special affinity for cardiac and nervou* stmcturos the rapid and 
inevenjblo fixation of this toxin m the tisBuea with results 

which depend upon the amount of toxm so fixed. The amount dis- 
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Army an endcavoiir is always made to separate heads and that 
double bunking of barracks has been of great value 

The results of infection clearly depend upon the state of immunity 
of those infected and upon the dosage and virulence of the stram of 
the Gortjnd)adcnuin dipMJienx In civil life m England the great 
mapnty of cases of clinical diphtheria and nearly all the fatal ones 
occur under the age of fifteen years In a commumty of adults the 
percentage of natural imuiunes may range from 50 to 70 per cent 
or more depending upon the environment during childhood The 
higher percentages are found among the town-bred, the lower 
among those brought up m country districts, where the opportumties 
for acquiring immumty by the aggregation of small specific stimuh 
are fewer Some so immunised remam carriers If necessary or 
feasible, the incidence of immunes is ascertamable by Schick- 
testing and may of course be increased by artificial immunisation 
An epidemic of diphtheria is preceded and accompamed by a nse 
m the carrier rate (Dudley), similar to that shown to occur m the 
case of cerebrospinal fever by Glover. Durmg the epidemic of 
diphthena there is a “ comcident epidemic of immunisation ” 
(Dudley) 

Bacteriology. 

The morphology of the Gorynebaclenuin diphthense (Klebs- 
Loffler bacdlus) is well shown m a smear stamed with Alberts 
stam * Examination shows the criss-cross arrangement of the 
baciUi, them bodies stamed green, the bands or bars dark green, 
and the metachromatic granules (polar bodies) nearly black It 
must be emphasised that morphological examination of a stamed 
smear is insufficient for accurate diagnosis of the diphtheria bacillus 
Although valuable support may be afforded to clmical diagnosis of 
a suspicious case of faucial diphthena, no rehance can be placed upon 
smears m the detection of earners Morphological appearances are 
deceptive except to the skilled bactenologist the organism may be 
a harmless diphtheroid or a true diphthena bacdlus of an avirulent 
stram. 

There are three strains, gravts, intermedius and miits, of G dtpJi- 
thericB Although all produce the same toxm, the first two are com- 
monly, but not always, associated with severe chmeal attacks, the 
thud with less toxaemia and with laryngeal diphthena The three 

* Tolmdin blue and methyl or malaciute green, oonnteretained with Gram’s 
lodme solution. 
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jmtu and ta/cmwrfiu* stnuna are more rapidly mrasive than tnUu 
and that within twenty four hotna of infection the patient may bo 
eenoualj ill, but I am aceptical about incubotion periods of as long 
as a week nnb*)i the antenor nasal form is in question. In this 
farm, as m primary non respiratory diphtheria the length of 
mcuhation must usually bo a matter for surmise ainco the occasion 
of infection is niuaHy unknown and mvailon clmically inappreciable 
(i) Anlmor nosul dijMiena is oharoctensed typically by a 
yelhmsh blood-stained discharge which may be unilateral or 
bOateraL Membrane may or may not bo visible withm the 
naret the site may be too far back on the septum or tnbinatee or 
none may be produced, as In the atypaoal catarrhal form which can 
only be recognised bacteriological^ Nasal diphtheria is aanoated 
as a rule with ezconation of the don beneath the nostrils and 
sometnDes by superficial outaneous plaques upon the face, the latter 
caused by auto-inoculation. Departure &om health rarely amounts 
to more than debility thus the patient is ambulant until the con- 
dition IS detected. This fact and the overt cha r acter of the focus 
lender the subject of anterior natal diphtbena a ^ more dangerous 
source of infection than the occult earner The condibon a im 
couimoQ m adoha. The rhinita caused by a foreign body may 
tunuUte nasal diphtbena ox the two conditions may be combined. 

(H) fouacl (tonnOor) dipAtAma has usually a quiet rarely 
abrupt, onset. Tbare may be little or no complamt of sore throat, 
and it IS a wise rule ahrays first to examine the throat of any patient 
who complams of headaAe lassitude, anorexia and poasibly nArntm 
m order to exclude diphtbena. The face is pale rarely flushed, 
and wears an eipressiou of fsbgao. Pyrexia, if it occuib, is slight 
or moderate pulse is rapid, small and eaafly compreeeible 

Albummuna is usual m the more serere attacks. The faucial 
mocoaa may be merdy injected and no membrane may be visible 
then or later Such cases of r*tArrli*l diphtbena, only to be con 
finned bactenologically are particulaily liable to occur among 
aduha poeseaamg comideraUe basal unmumty 

As a rule, however if no membrane is to be seen at the first 
examination it will form durmg the emmng twelve hours and 
thereafter unless chec ke d by antitoxin, is likely to spread from 
tonsili to fauces and ultimate^ perhaps mvolve adjacent pharyngeal 
mucosa (pharyngeal diphtbena). 

Typical diphtbena membrane nonsista of a raised patch so closely 
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sominat-ed niaj' be so small or the patient’s basal antitoxic immunity 
so high or so speedily augmented by therapeutic antitoxm that the 
clinical effects of damage by toxin are negligible On the other 
hand, the amount disseminated may be so great or the patient's 
basal immunity^ so slight or so tardily augmented that the 
myocardium is overwhelmed within the first week of the disease and 
the patient dies m the acute toxmmic phase Or the damage wrought 
dunng this phase of toxmmia may become chnically manifest only 
after a lag period and then in the form of “ late ” circulatory impair- 
ment or failure, central or ponpheral or both, or of charaotenstic 
palsies of central and later still of peripheral ongin. The patient 
may run the whole gamut of these post-toxromic happonmgs and yet 
recover completely from his disease. But havmg recovered he may 
still remain for a vanablc period a convalescent earner. 

It IS important to add that diphthentic toxromia, unless shght in 
degree, causes a loss of glycogen from the liver and the bundle of 
His , a preliminary hypcrglycajmia is followed by transient hypo- 
glycaemia and this in turn by hyperglycmmia again It is beheved 
that the production of insulin is inhibited (Schwentker and Noel, 
1929) The blood-sugar curve shows a lag of diabetic type, the 
degree of lag being proportional to the toxaemia (Benn, Hughes and 
Alstead, 1932). These facts constitute the rationale of accessory 
glucose therapy 

The essential cardiac lesion is a toxic parenchymatous hyahne 
degeneration, often combined wth fatty degenerative infiltration 
(Warthm, 1924) The bundle of His may be completely disorgan- 
ised Except in the rare hemiplegia due usually to embohsm of the 
middle cerebral artery, there are no naked eye changes of nervous 
tissues, but histologically degenerative processes are seen in the 
medullary nuclei, the spmal cord and penpheral nerves Changes 
also occur m the suprarenal glands, hver, kidneys, lymphatic glands 
and the reticulo-endothehal system 
Symptoms. 

The focus of infection is usually faucial, but extra-faucial foci are 
not imcommon Combmations of the two forms are by no means 
rare, but m such cases the extra-faucial focus is usually secondary 
and may be imtiated by auto-moculation 

The xncubalwn penod of respiratory diphtheria is not well 
defined, but commonly ranges between two and four days with 
hmits of one to six or seven days There is, I think, no doubt that 
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the 0 dxpiOtfrut danng an attack, of diplithena of an anirtang ear 
dadiirge jb common Bnt it u to bo borne m mind that puru 
lent ear-dischargea freqnently contam diphtheroids, and therefore 
aocmate bacteriological identification u essential before concluding 
that the patient a an aural earner Diphtheria of the external ear 
may affcrt the meatna, membrane being visible, or the pinna , 
in the latter it taVea the form of an intractable ecieiiiatona 
patch* 

(r) ConjundtTtd dijAAma a nsnaDy secondary to an antenor 
nasal focus, infection spreading by way of the naso4achrymal duct. 
He condition may be csrafinod to the palpebral conjnnctiva, but 
if membrane a extensive or treatment is delayed the ooular con 
junctiva 18 Bocmmvolred aa welL Slight infectiona of the palpebral 
conjonctiTa result m small patohee of membrane visible on eversion 
of the Itda. Severe or neglected infections resnit in cedema of the 
hdi and a tnuco-purnlent diacharge. IByenuon of the hds becomes 
moat difficult, but if aocomphshed the conjanotiTal surfacea are 
■wn to be covered with thick membrane. By this kme too the 
ocular conjunctiva has abnoet oertaioly been mvaded, and nnless 
treatment b pr o mpt and adequate the ^obe rapidly becomes da 
orgaaiied and may require excaaMm to prevent sympathetao panoph 
thahmtk. Although ophthahtuo advice should if available always 
bo sought, it n w^ meanwhile not to delay antitoxm treatment, 
and m addition to dilate the pupfl with atropm© and to irrigate 
with boraao lotion or some other non imtating antiseptio. In spite 
of the fact that a Hiw gnngM of diphtbentio mfectann of the conjonc 
bva B not unoommonly mBtakan, speofio anl^ adjuvant treat m ent 
■honld never wait for bacteriological oonfirmation* 

(vi) DipAtAma cf cuianeout U»vm9 — On cutaneous surfaoee the 
diphtheria haolhis, like the bsamolytio streptococcus in erysipelas 
grows only at the site of an abrasion puncture or other breaoh of 
akin surface, or as a secondary invader of a pyoooooal skm lemon. 
Particularly if this be vesicular or bnUous in charaoter the boolltts 
doee not mvade intact cutaneous tisBuo. “RTampyn of cutan- 
eous diphthena have already been mantwnod — the fficial plaques 
'•ooated with antenor nasal diphtheria and the mtractable 
ccwmatous patches whwh may occur upon the puma. To these 
^ybe added the sub-acute typeofeonceflajon^renosa mwhichthe 
kawns become secondarily infected with the diphthena baoilhis 
by auto-mooulation or otherwtte. The occurrenoe of diphthentio 
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applied to tlic stratified epitliolium of the tonsil that when removed, 
as it may be with some difficulty by a firm scraping movement with 
the tip of the spatula, it leaves a bleeding or oozing surface The 
upper surface of the detached fragment is smooth but the lower 
presents a shaggy blood-flecked appearance, best seen when the 
fragment is placed in a vessel of water, to the bottom of which it 
sinks intact — a rough but valuable confirmatory procedure The 
colour, thickness and extent of membrane vary Recent membrane 
18 white or creamy-white, darkemng later to yellow, brown and 
ultimately browmsh-black Recent membrane is thin with an 
active thumer spreading edge. Older membrane is thicker and the 
edge definite and possibly heaped-up It is important to note that 
membrane formed as the result of a ^mv/s-strain infection tends 
not only to spread rapidly in a thin layer but to present a character- 
istic glairy appearance in its earher stages In milder grades of 
diphthena commonly no zone of hypermnua surrounds the patch 
of membrane, but in more severe infection such a zone is present 
and in the most severe local oedema of the mucosa as well Char- 
acteristic foetor IS usual in severe cases Of senous import as an 
index of a considerable or dangerous output of toxm is the enlarge- 
ment of the relative lymphatic glands and the associated oedema of 
periglandxdar tissue — the extreme degree of which is known as 
“ bull-neck.” In cases of this degree of seventy, the so-called toxic 
or hypertoxic diphthena, the post-nasal space is nearly always 
involved, with the result that muco-pus may be seen tnc khn g down 
the postenor pharyngeal wall and escapmg from the nostrils (c.f 
antenor nasal diphthena) 

In toxic diphtheria the patient is paUid, inert and apathetic, and 
the pulse is rapid, possibly irregular and of very poor quahty. 
Nausea and vomiting and ohguna with albummuna are usual In 
hypertoxic diphtheria these signs and symptoms are enhanced in 
degree, and to them may be added petechiro mto the skm and, of 
gravest prognosis, haemorrhages from mucohs membranes 

(m) Laryngeal dtpWiena in the adult, as m the child, is m most 
cases secondary to an extra-laiyngeal focus in the upper respiratory 
tract The condition is rare m adults and stdl more rarely neces- 
sitates operative mterference for the rehef of obstruction 

(iv) Aural diphthena is nearly always secondary to a post-nasal 
infection, spread takmg place along the Eustachian tube Very 
rarely mdeed is the mastoid antrum mvaded Super-infection by 
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the 0 dipJiAmw dnnng an attaok of diplithsna of an existing ear 
dBohiTge is tv emmc m. But it » to be bome in mind that puru 
lent car-dischaiges frequently contain diphtheroids and therefore 
accurate hactenological identification is essential before oonohiding 
that the pabect is an aural earner Diphtheria of the external ear 
may affect the meatni membrene bemg visible, or the pinna , 
in the latter it takee the form of an mtractable eexematouB 
patch, 

(v) Co^wichtal dtpJtOtcna is osoally secondary to an antenor 
nasal focus, infection spreading by way of the naso-lachrymal duct. 
The condition may be confined to the palpebral conjunctiva, but 
if membrane b extensive or treatment is d^yed the ooolar oon 
junctrvaiB ioonmvolved as well Slight infections of the palpebral 
oonjnncttva result m small patohea of membrane visible on evamon 
of the bds. Severe or n^ected mfeotions reanlt m cedema of the 
hdi tod a muoo-puruknt discharge. Eversion of the lids becomes 
most difficult but if aocomphshed the conjunctival srrrfacea are 
seen to be oovered with thick membrane. By this tune too the 
ocular conjunctiva has almost certainly been invaded end unJees 
treatoert is prompt and adequate the fi^obe rapidly beoomet da 
organised end may require erosion to prevent sympathetio panoph 
t h a lmitw . Although ophthalmic advico shoukl if available always 
be sou^t, it IB well meanwhile not to delay antitoxm treatment, 
and m addition to dilate the pupfl with atropme and to nngate 
with boraoo lotion or some other non nntatang antiseptao. In spite 
of the fact that a diagnoan of diphthentio infection of the oonjuno* 
Dot unootnmonly nustaken speofio and adjuvant treatment 
■hould never wart for bacteriological oonfirmabem. 

(vi) DijMtena cf cutmeous latonM — On cxrtaneons surfaces the 
uiphthetia badhus, like the luemolytao streptooooons m eiynpelas 
only at the site of an ahranon, puncture or other breosh of 
win surface, or as a secondary invader of a pyoooccal skm lemon, 
P^^'tjculady if this be veeicnlar or bullous in oharaoter the bacillus 
^k)es not invade mtact cutaneous tusue. Examples of outan 
*oui diphtheria have already been mentioned — the fi^*1 plaques 
^*®Diated with anterior nasal diphtheria In/l the intractable 
*cirmstous patches which may ocoox upon the To these 

®*y^^ed the sub-acute typeoftanodfa^ju^remao mwhiohthe 
J*woni become secondarily infected with the diphtheria beoillui 
■7 autOHnoculstion or otherwise The oocurrence of diphthentio 
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varicella gangrenosa is of particular interest, because the chmcal 
manifestations conform in several respects wth a form of cutaneous 
diphtlicrm, “ desert sore,” presently to be desenbed. Owing to 
the fact that the infected lesions m v. gangrenosa are multiple and 
not synchronous, toxtemia tends in the unrecognised ease to be 
considerable, and indeed the patient may die of myocardial failure, 
the result of cumulative additions of toxm to the circulation. 
Short of this the actual cause of the intractable punched-out lesions 
covered by black sloughs may be suspected only when the patient 
develops palsies of post-diphthentic type, and only confirmed by 
the result of bacteriological exammation of the offensive samous 
discharge which oozes between the mdurated edges of the ulcer and 
its slough. For it IS important to note that m all types of cutaneous 
and wound diphthena the formation of the typical pseudo-membrane 
seen in faucial diphtheria is exceptional 
In the Middle East dunng the war of 1914-18 the condition 
variously known as desert sore, vddi sore or Barco rot was of frequent 
occurrence, and C J Martm (1917) suggested the possibihty that 
the diphtheria bacillus might play a part in its eetiology Under 
the name “ frontier sore ” its occurrence on the North-West 
Frontier in 1935 was desenbed by Bensted (1936) Cameron and 
Muir (1942) have reported an outbreak in Northern Palestme and 
Williams (1943) among troops in England It has been established 
by several observers that some desert sores do become secondarily 
infected with the diphthena bacillus, particularly when faucial . 
diphtheria is nfe among the troops or the inhabitants, and that, 
as first shown by Wahhe (1918), the occurrence of a sore so infected 
may be followed by typical post-diphthentic palsies, possibly 
after the sore itself has healed Walshe records that in the summer 
of 1917 in Egypt “ diphtheroid rods ” were found in septic soreS 
in an area of operations where diphthena was prevalent There- 
after numbers of cases of wounds and septic sores followed by 
polyneuntis were observed, but, the lesions bemg healed, no bac- 
tenological confirmation was possible Walshe had httle doubt 
that all were of diphthentic ongm , they were associated in point 
of time and place mth the occurrence of faucial diphtheria and 
post-diphthentic paralyses and with the isolation of diphtheroid 
organisms from the particular type of skm lesion which these cases 
showed , and, finally, in several instances cihary paralysis, highly 
characteristic of diphthena, occurred In some cases faucial diph- 
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thcnft RTwl septic Borea were co-exiBtent and it was difficult to decide 
upon the pnmaiy lesKUL 

Detort sores, of which Strong (1942) deecrfbes two types, occur 
most frequently upon the dorsum of the foot, the shms and around 
the external malleolns , lees commonly they occur upon the dorsum 
of the hand and the bock of the wnst and they are occamonolly 
seen upon the face. The first type a a chronic ulcer which 
■lowly develops from a p^itnWy swelling f ‘ gummatous ^ It is 
■nrrounded a cfrouzuscribed, reddened glased area of skm 
Two to three weeks later the swelEng softens and serous exudation 
from the sumnut oocnri. This is foDowod by nloetatjon and fre- 
quently by the formation of a rocmbrane-like deposit resulting 
ultimately m a punched-out nl<w with indurated margins. There 
appears to ho no impairment of health with this type of ulcer The 
•eeood type ocean In caohectio persons and m the early stages 
has been compared to an area which been exoonatod and 
iD'^'culated wrth vaceme virus. This area of mteose erythema 
within a few hours may be surrounded by a omJe of vosicJes and 
ibis again by an mfiammatoiy arec^ Subjective pain and tender 
iiao SIS severe. The area within the zmg of vonche is conveoted 
into a dark grey to black puhacoous diph^Mntio mambrane which 
whendetacbed raveat* fangafang gr uTxnfftUn raicoTeredwith gteemsh 
ysBow pus. Strong's desenption of tbui type of ulcer bears a dose 
Kse mh lanoe to the lesions seen m oonceSa gan^rmoao the subject 
of which usually becomes caobectaa Exter^na of area and 
r®®udeac«noes may oocur for months. Since diagnosis m the case 
of healed losKmi may of n ece wity be retrospeotave Walahe s desenp- 
t*on of two types of eoor may afford valuable assistance. He 
d®ctiboB the scar of a small sore as a round reddish purple area, 
m which the texture of the skm may bo normal or m which there 
may bo a sharply orcumsadbed area of shiny atrophio shn. If 
iniaccuiipanied by neuntis there is no sensory defect, but if so 
•®®®panied soiite patients showed a definite impairment of sensory 
*<^ty to touch and pm pnnV. Hie soar of a larger sore manifestly 
the sequel to Strong’s second type of ulcer shows a sharply oicum 
•oribed area of pole, ihmy hairiess skm, pink when recently healed, 
over which are dotted small, nregular raised mevoid patches. This 
area is ruDonnded by a zone of brownish pigmentation on skm of 
®onnal texture with a sharp ^^lrl^ margin. In these cases there b 
•I wayi profound, sometimes oomidete sensory loss and m most 
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cases a zone of graded sensoiy change. Of 30 cases analysed by 
Walshc palsies followed a single infective focus in 12, while m 18 
there were multiple skin lesions 

(vii) Diphthenu of wounds — There are numerous accounts m the 
French and German literature of wound diphtheria m mihtaiy 
hospitals in the last war, but it is open to question whether the 
organism imphcated was always a true diphthena bacillus or merely 
a concomitant diphtheroid. In an intensive study of the flora of 
mihtary and air-raid wounds during the present war Sides and his 
co-workers (1940) showed that of 154 swabbings from wounds, taken 
on admission of soldiers and civihans to advance base hospitals m 
a London Sector, 10 8 per cent, showed diphtheroids — not further 
differentiated smee the mam quest was the haemolytic streptococcus, 
Of 105 “ Dunkirk wounds ”76 per cent showed diphtheroids, and 
diphtheroids were isolated from 18 4 per cent of 49 air-raid cases 
The same observers show the trend of the bactenal flora of woimds 
treated in hospital wards at vanous penods between woundmg and 
swabbmg Thus diphtheroids were isolated, but not estunated 
quantitatively, m 16 3 per cent , 11*1 per cent and 334 per cent, 
when the lapses between woundmg and swabbmg were one to three, 
four to twelve and thirteen to forty days respectively It is not 
stated whether these diphtheroid organisms mcluded any true diph- 
theria bacilh 

Wietmg (1920), descnbmg wound-diphthena m Germany m the 
last war, went so far as to identify the condition with ” hospital 
gangrene,” which at least is gnm testimony to the conditions under 
which the patients were nursed In his expenence empyema woimds 
were particularly hkely sites of infection with the diphthena bacillns 

In the early stages of infection with the diphthena bacillus the 
wound becomes painful and reddened. There is at first an imtatmg 
serous discharge, which is replaced m a few hours by a more or less 
typical pseudo-membrane, grey or greyish yellow m colour, thm or 
thick If the membrane is removed it re-forms The edges of the 
wound may either become hvid, infiltrated and defimtely raised 
(phlegmonous type), or undermmed with foetid pus, m which case 
they are not mvanably reddened (ulcerative type) Vesicles may 
form on the edges of the wound , these may rupture and then 
become covered with pseudo-membrane, Anschutz and Kisskalt 
(1919) have desenbed wound diphthena, m which the diagnosis was 
made retrospectively upon the occurrence of palsies 
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CoropUcntlons 

Owmg to the considerable basal immunity possessed by many 
adnlts an attaci of diphtherm may bo bo mild as to pass unrocogmscd 
and tmcomplicated and may prondo only an addition to the danger 
oQj claa of rfjTTvn. Or the i pi tytl focus may escape deteotion and 
therefore appropriate treatment a retioepective diagnoets being 
poenble only when the man reporta Bymptoma oharaotonstio of the 
post-diphthentic complications — arcnlatory impairment or palsies 
or a combination of both. 

Oircida/ory mpairment and faUttrt, — If other causes of dyspnoea 
famtiMB and tachycardia on exertioD cam be excluded post- 
diphthentlo myocarditis should always be snspectetL Although 
not at this stage a very hopeftd quest, bacteriological confirmation 
■hcrnld ahraji be Boog^t swabbrngs^rntbefoucea or an unhealed 
'TOund or boto Inay still reveal the diphtheria bacillus, CSroulatory 
nnpairiDent occumng m the patient already warded and under 
troAtment varwa greatly in seventy Nothing may be detectable 
otdroary clinical eTtmi nation but electiocardiograiiti if 
obtainable, may reveal a alamng of the QR8 complex with or 
without abetrahoos of T m significant leads. The process may not 
advance forthar bat on the contrary qmckly r eg r es s. Arrhythmias, 
*i3ch as eitra-eyitdes although not m themselves of much impor 
tanee,ihoiild,likBthemItLareleotrocardiographioQhaDgee beregarded 
with caution as posaible precorioti of more serious trouble. Of 
greater significance Is a weakening of the first sound which approxi 
mates m quahty to the seoond sound. Boduphcatwn of the second 
•uund and especially tnple rhythm are of eerions import. 

^^r*^^datory fallare as distuict &Dm nnpairment may bo early or 
late. 

Sari^ arcxilaioiy failure occurs danng the firit week or ten dayi 
of the attack it ii due to acute toxlo myocarditss U part of the 
■T^dreme of tonemis ^Hie toxsamia of diphtheria Is 
hy latitude, apathy and facial paDor succeeded, if the process be 
not stayed, by prortratKoi, lethargy and greynewi with some cyanosis 
^ the face. The intellect may remain clear up to the moment of 
or the patient may sink into coma occasKmaHy there is 
muttenug delimun As the condibon advances, the rapid, 
^^y compreeaible pulse becomes nregolai itTwi the eitremiUea 
wld- The temperature drops to subnormaL The area of cardko 
dolnees b not ai a rule mcreaaed to percuMioa The flrat sound at 
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cases a zone of graded sensory change Of 30 cases analysed by 
Walshe palsies followed a single infective focus in 12, while m 18 
there were multiple skm lesions 

(vu) Diphtheria of wounds — There are numerous accounts m the 
French and German hterature of wound diphthena m nuhtary 
hospitals m the last war, but it is open to question whether the 
organism imphcated was always a true diphthena bacillus or merely 
a concomitant diphtheroid. In an mtensive study of the flora of 
mihtary and arr-raid woimds dimng the present war Miles and his 
co-workers (1940) showed that of 154 swabbmgs from wounds, taken 
on admission of soldiers and civihans to advance base hospitals m 
a London Sector, 10 8 per cent, showed diphtheroids — not further 
differentiated smce the mam quest was the hsemolytic streptococcus 
Of 105 “ Dunkirk wounds ”76 per cent showed diphtheroids, and 
diphtheroids were isolated from 18 4 per cent of 49 air-raid cases 
The same observers show the trend of the bactenal flora of wounds 
treated m hospital wards at various penods between woimdmg and 
swabbmg. Thus diphtheroids were isolated, but not estunated 
quantitatively, m 15'3 per cent , 11 1 per cent and 33 4 per cent 
when the lapses between woundmg and swabbmg were one to three, 
four to twelve and thirteen to forty days respectively. It is not 
stated whether these diphtheroid organisms mcluded any true diph- 
theria bacilh. 

Wietmg (1920), descnbmg woimd-diphthena m Germany m the 
last war, went so far as to identify the condition with “ hospital 
gangrene,” which at least is gnm testimony to the conditions xmder 
which the patients were nursed. In his expenence empyema wounds 
were particularly hkely sites of infection with the diphthena bacfllus 

In the early stages of infection with the diphthena bacfllus the 
wound becomes pamful and reddened There is at first an imtating 
serous discharge, which is replaced m a few hours by a more or less 
typical pseudo-membrane, grey or greyish yellow m colour, thm or 
thick. If the membrane is removed it re-forms The edges of the 
wound may either become hvid, infiltrated and defimtely raised 
(phlegmonous type), or undennmed with foetid pus, m which case 
they are not mvanably reddened (ulcerative type) Vesicles may 
form on the edges of the wound , these may rupture and then 
become covered with pseudo-membrane Anschutz and Kisskalt 
(1919) have descnbed wound diphthena, m which the diagnosis was 
made retrospectively upon the occurrence of palsies 
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Complications 

Owing to the connderablo basal Imiuumty poeseoced by many 
tdoh* an attackof diphthenn may bo so mfld as to pass unrocognisod 
and uncompbcited and may provide only an addition to the danger 
om dasa of camera. Or the initial focus may escape detection and 
therefore appropriate treatment, a retrospective diagnosis being 
poanble only when the man reports aymptoma charactenstio of the 
poit-diphthenhc complications— oircnlatory impairment or palsies 
or a combination of teth. 

Cmidalory tmpnrmail and failun — If other causes of dyipnoea 
faintncBS and tachycardia on exertion can bo excluded post- 
(hphthentie myocarditis should always be suspected. Although 
not at this ita^ a very hopeful quest, baotenological confirm atinn 
should ahrayi be sought swabbmgs from the fances or an unhealed 
*uund or sore tnay still reveal the diphtheria CSroulatory 

nnpainnent o c c ur r in g m the patient already warded and tinder 
varwa greatly m seventy Nothing may be detectable 
upon ordinary chmcal eTammatiOD but eleotiocardiograma, if 
obtainable, may reveal a shrrtmg of the QRS complex with or 
’Without abetrafaons of T m significant kadi. The process may not 
idvanoe further but on the contrary qmckly regre«. Anrhythinias, 
*och u oxtra-aystcdas although not m themselves of much impor 
tance, should, like the minor ekctrocardiographio changes, be regarded 
^ith caution as possible precutsors of more lerioua trouble. Of 
greater significance is a weakening of the first eoimd, which approxi 
in quality to the second sound. Reduplication of the second 
*oiiud and especaally tuple rhythm are of sanous import. 

Qrcnktory faHure as distinct from nnpainnent, may be early or 
late. 

Bari^ aradaion/ foUvre occurs during the first week or ten days 
of the attack rt ii due to acute toxic myocarditis and is part of the 
“y^^drome of toxwnia. The toxemia of diphtheria ii manifested 
by laaitode apathy and facial pallar suoceeded, if the process be 
urt stayed, by prostration, letha^y and greyness with wfimn oyanosu 
the face. The i n te ll e ct may remain cleat up to the moment of 
eath or the patient may unk mto coma occasionally there is 
terminal muttering de J inu ni. As the condition advances the rapid, 
^^y oomptearible pulse becomes nregulat and the extremitiee 
, . temperature dropa to subnonnah TTie area of nawlifi 

uot as a rule increased to percoanon. The first sound at 
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the apex is soft and impure and there may be a loud systohc murmur 
localised to the left sternal border , the second sound is accentuated 
The liver is enlarged and tender 

Late circulatory failure may occur at any time from the end of 
the second week onwards and may be preceded or accompamed by 
one or more of the palsies discussed below , if these are multiple 
the event may be apprehended, but there may be no warning The 
onset IS sudden The patient vomits, and the temperature sinks 
to subnormal He complains of epicardial pam, which may be 
angmal in mtensity The general appearance and demeanour 
rapidly approximate to those noted m early failure The cardiac 
signs are more vanable There may be tachycardia or bradycardia 
The apex beat is displaced to the left Tie first sound may be 
replaced by a loud locahsed murmur, the second reduphcated 
There may be clmical evidence of complete heart block, but smce 
this in diphthena is compatible with a high ventncular rate, complete 
block, hke bundle branch block, which is not unusual, may be 
detected only m an electrocardiogram Ohguna with albummuna 
is usual , anuna is of the worst import The prognosis of early 
or late cardiac failure is grave in the extreme, but not hopeless 
The mtravenous mjection of glucose is occasionally followed by 
dramatic improvement 

Paralyses — Walshe (1935) mamtams that post-diphthentio 
paralysis has three components, analogous with the three com- 
ponents of tetanus , the local (palatal) palsy, the specific accom- 
modation palsy, and the general (polyneuritis) palsy The first two 
are central m ongm and due to lesions of the central nervous system, 
whereas the third is probably the result of a blood-bome mtoxication 
and due to a lesion of the penpheral nerve fibres Walshe (1918) 
beheves that palatal paralysis does not occur except after faucial 
diphthena, that polyneuritis foUows both faucial and extra-faucial 
diphthena equally and irrespective of the site of the infective focus, 
and that paralysis of accommodation also follows both forms of 
mfection In extra-faucial diphtheria, as m tetanus, the local 
paralysis vanes with the site of the infective focus These views 
have found wide acceptance, and as they are based upon observations 
of cases occumng among the troops m Egypt dunng the last war 
they are of special significance at the present tune 

Palatal paralysis may occur as early as the end of the first week 
or be delayed until the fourth or fifth week of the attack Its 
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dnratKm rtnes from two or three weela up to two or three months. 
The Tifciw] Tcttoe, CmitatKin of moyement on phonation and snas- 
thwn* of the palate typicad of the condition in children occur but 
m sdolU re gux grtatKm of fltndi through the nose b nnoommon. 

Late palatal paxalym may be combined or followed by pharyngeal 
paiaiyiia, chaiactensed by dysphagia, the dribbUng of mucus from 
the mouth and a reflex cough caused by mucus entering the respir 
story tract the result of which may b© fatal aspiration broncho- 
pnwirmimtA^ Nasal feeding may become necessary to nuuntain 
nutrrtjon. If available an electno suction pump to which la 
attached a rubber tube, affords great relief the tube is passed 
thmc gh the month as far as the pharynx at intervals of two or three 
bouiB and the mucus aspirated. 

PaTuli|ifW nocommodation (dhaiy paralysis) occurs or at least 
B detected, eomewhat later than judatal paralysis. It is usually 
purely subjective, the reaction to accommodation being positive. 
Wtlshe noted that ha patients could read only for two or three 
mmutes before difBcnlty was noticed. Comnwnly the patient 
oomplains that he can read only Large pont To allow the patient 
to read too early or too long m convalescecQce is to mvite paralysu 
of accommodatioQ. The duration rarely exceeds two or three 
weeks. 

Strabumua » not nncommoti. Ptosis is rare. ParalysiB of the 
lower division of the facial nerve is an occasional concomitant. 
Aphonia and a paralytio coo^ mdicate laryngeal pandysia. 
Late to appear and fartunately rare are the two lethal palaieB of 
central, probably bulbar ongm duifihngmahe jxiralym indicated 
by an immohile or sagging upper abdominal wall and overaotion of 
themtercoetalmuBcles, andtmiercoafalponi^m in which the thorai 
u rn i TDo Idle and the diaphragm overacts. "OnleaB very partial, the 
prognosM m both these types u bad. It has been improved by the 
early use of a breathing irimriimo ” (PnnlcBr Both or Paul Bragg 
omrw) Bo treated, diaphragmatio paralysia may persist for a 
fort night and then disappear but not unoominanly m diphtheria 
the patient is cured of his respiratory paralyms only to snooumb to 
aspiration bronohopneumoma the result of an associated pharyngeal 
paralysis, or to myocardial feilnre. 

PenjAeroJ aeimb* occurs late m the attack pr may be the first 
event which leads to a reteispective diagnoeis of diphtheria. In 
patients treated m hoepital throughout an attack of fannal d^jh 
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tliena penpheral neuntis is usually confined to the lower extremities 
and rarely amounts to more than paresis. The ankle- and knee-jerks 
are lost and may not reappear for many months. If the patient 
has been up and about his ataxic gait may draw attention to the 
condition. In such cases wasting, tenderness and parsesthesia are 
rare Less commonly similar pareses affect the arms Occa- 
sionally in neglected cases in adults complete paralysis of the 
muscles of one or other shoulder girdle occurs 

Very different m degree are the examples of polyneuntis associated 
with extra-faucial diphtheria observed by Walshe and others A 
typical case recorded by Walshe is that of a soldier, who in May 
reported the sudden appearanee of four septic sores on his hands 
and one on the left leg The sores spread qmckly and reached a 
diameter of 1^ mches In late August the sores were still unhealed, 
and the man complamed of numbness m the hands and feet and of 
constant tingling m the fingers and toes By September 6th walkmg 
was difficult , there was weakness and achmg of the legs, unsteadi- 
ness of gait and shght sweUmg round the ankles Tenderness of the 
calves and a tendency to foot drop were noted and the tendon 
reflexes were absent m all four hmbs together with sensory loss 
In other cases paralysis of accommodation also occurred Tender- 
ness of the masseters, temporal muscles and weakness and tenderness 
to pressure of the stemo-mastoids may be demonstrated earher than 
the generalised paralyses Sometimes the syndrome of multiple 
neuritis first appears after unusual exertion, such as a route march, 
and may be associated with palpitation, shortness of breath, 
giddmess and famtness (Walshe) 

The occurrence of any of the post-diphthentic palsies is evidence 
of the fixation of toxm, and careful and repeated exammations of 
the heart are called for m order to detect damage as early as possible 
Cardiac mvolvement may precede, accompany or follow the palsies, 
which m the latter case should be regarded as danger signals 
Diagnosis. 

The acute infective conditions which must be differentiated from 
faucial diphthena are hasmolytio streptococcal tonsilhtis and 
Vmcent’s angma Haemolytic streptococcal infections of the tonsils 
usually commence abruptly, possibly with shivermg, nausea, and 
general aches and pams the face is flushed, the temperature raised 
to 102° or 103° and the pulse rapid The patient complains of sore 
throat, whereas m diphtheria this symptom is usually shght or 
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m 1 ft. fjn , The advantages nr® obvioos , greatly letaenod incidence 
of ^*rnm phenomena, anti the greater ease with which large doses 
can be mjected without diacomibrt to the patient. It is claimed 
too that the psendoglobnlm-onbtozm molecule is smaller than in 
islt-piecipitated loram and therefore that toxin absorption is more 
rspah Although the real nshi to the potential sensitive of senun 
shock (anaphylactoid reaction) ere vary slight it is wise, if possible, 
even before usmg the new serum to test for sensitivity and to 
daenartise such subjects, parbcularly osthmahcs if neoessoiy (otds 
page 296} The thmpeutio serum (not normal bone serum) should 
be employed for the t^ anil gdrunahne should always be at hand. 
Ordinaiy iwnrm ookness foUows the use of these refined sera in 
about Q per cent, of is usually confined to an urticanal 

rash, rwiily oontrolled by odrenalmo followed, if necessa r y, by 
epbediiae. 

Fcff cases of slight or moderate seventy the intra muscular route 
(oats nde of thigh) is adequate, but for severely tone or late cases 
the whole or a portion of ths dose must bo injected m 

order to stem further damage by toxm forthwith The subcutaneous 
mjection of i,000 to 16 000 units near the lesion is used by some 
Ihr the treatment of desert sores. It is essential for patients m 
whom elow ooncentraticiu m the blood-etream is nsceesary those 
'vfnetory to deseoctisation and asthmatics who must never 
receive serum intravenously 

It IS unpostible to lay down a really satisfactory scale of dosage 
it mnst bo based upon a oonsidQration of the extent and apparent 
sge of the membrane, the local evidence of virulence (fanoal 
hypenamia, rtidHma and feetor adenibs and penadeiutis) aVid the 
existing degree of toxnmia. These factors alw mflnmrM the route 
of injeotioiL Any dose injected mtravenously is equivalent therm 
peutaoaDy to double its sue given intiamusoulaily and in adults 
intnvenoxts injeoban is easy and free from nak if refined sertan is 
°*od. For faucial diphtheria the doee vanes from 8 000 to 10 000 
or 20 000 unrta mtiamuscularly for cases of shght to moderate 
wvonty doees m exoees of 20 000 units should be given m part at 
least intravenously If there is no adequate therapeutio response 
in twelve hours addiUonsl antitoxin should be injected, preferably 
intravenously to make up for loet time. I have come to the oon 
elusion that a doee in excess of 60 000 units of protein-digested 
aobtoxio serum is very rarely callsd for provided that all-or part 
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sulphonamides for a variety of conditions agranulocytic angma 
(tonsillar sloughs and granulopenia) may have to be excluded 
Diphthena may be superimposed, upon any of the foregomg con- 
ditions, and it IS also hable to occur at some stage of an attack 
of entenc fever. A number of cases of combmed paratyphoid 
A and faucial diphtheria came under my care durmg the last 
war 

Bacteriological coiifirniahoii — ^The use of the Folger-Sold swab 
(Sole, 1934, Parish, 1936) facihtates the bacteriological confirmation 
of diphthena under field conditions An ordmary throat-swab is 
dipped mto horse serum (or antitoxm) and gently steamed over a 
flame until the serum is inspissated The prepared swab after use 
IS mcubated for four hours (m the breast pocket m emergency) and 
then exammed in stamed smears m the usual way, sub-cultures 
bemg made if feasible or desirable The diphthena bacillus is 
detected with greater ease and certamty than m smears made ftom 
ordmary swabs Heemolytic streptococci are readily identified if 
a swabbing is plated m blood-agar and mcubated overmght Naked- 
eye exammation m the mornmg shows the unmistakable colourless 
hmmolysed zones around each colony Vmcent’s organisms are 
readily seen in smears stamed with dilute carbol-fuchsm or with 
Leishman’s stam 

PostrdiphtJientic stage — The man may first report sick for breath- 
lessness and giddmess on exertion or weakness and discomfort in the 
hmbs or both combmed The cardiac condition may be due to 
“ effort syndrome ” or to ben-ben The former is not associated 
with penpheral neuntis Ben-ben presents a combmation of 
tachycardia and penpheral neuntis, associated or not with pen- 
pheral or generahsed oedema, but the central palsies of accom- 
modation and palatal paralysis do not occur 
Treatment. 

The essentials of treatment consist m antitoxin therapy at the 
earhest opportumty, the enforcement of complete and prolonged 
rest, and accessory measures dictated by the occasion, e g glucose 
therapy and, very rarely m the adult, operative procedures for the 
rehef of laryngeal obstruction. 

Antitoxin — In civil practice and doubtless whenever possible m 
the Services protem-digested (globuhn-modified) serum is now used 
This product is virtually protem-free and contains a high umtage 
of antito:^ in a very small volume of flmd, e g 6,000 umts or more 
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In TTif^ rw* bacienological olearanco a obtainable bj or before 
tlie patient is clnucaHj fit. Hartley and Martin (1919) showed that 
the rate of amrmg a groop of Army patients dunng the 

last war oonld be expressed by a loganthimo curve. 

A few pstunts lemam penutent caunej* , they usually have some 
unhealthy or abnormal condition of the naso-pharyngeal muooaa. 
Provided the patient has abundanoe of fresh air the earner state 
may clear spontaneously Antiseptio gargles are of httle value for 
the tnniaTlflr rampir who may ultunotely require toniilleotomy — 
an ahoost certam cure. The na*nl earner la more troublesome 
obvioQs abnormahties such as polypi, spurs or enlarged turbinate 
must be dealt with. Chronio nasal earners frequently hare a double 
mfoction of diphthena bacdh and tucmolytao stroptooooci which 
responds well to insufflations of sulphonilamide powder (Boissard 
and Fry, 1W2) 

The baotenological entena of clearance adopted for the persistent 
catricc should be more ngorous than for the ordinary case. Three 
consecudve platmgs upon tellunte media are desirable and it is 
important alwajs to e^bhsh the vimlence of the strum, because 
virnlenoe may (Appear and there u no justification for tho farther 
detentioii of the comer of avcrolant organisms. 

Prophylaxis oonaists m the prompt segregation of the actual or 
suspected case the search for cameiw m the immediate environment 
of the patient and their segregatian. tho daily ohservation (but no 
isolation, for s week of contacts, and attention to the condition of 
the aleeping quarters with epeaal reference to space between heads 
ventilation and the reduction of dust. A combination of Schick 
testing and swabbing is of greet asaistonoe m the detection of 
oamori chrome oamerB are Schick rnimnniNi. If thought desir 
able, the positivo reactors may be passively immunised 1 000- 
2 000 nmte of autatoxm will protect them for three weeks. It is 
better still to oombine paasive with active inummisation rtu^ to 
inject also a first dose of shim preopitates toxoid {A.P T ) the 
■ocond dose following a month later The reactions with cnirent 
preparations and A.P T are rarely severe in adults 
The active unmomsatian of reorurts against diphthena as a 
g«neral prophyiactw measure is a question of policy upon which 
any diflcu*ion here would be out of place. For some yeani recruits 
m the French army have been compulsorily inooulat^ simultaue- 
onsly against diphthena tetanus and the enteno fevers (Bomon, 
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of the dose is given intravenously. Extra-faucial types of diphtheria 
respond to doses of from 4,000 to 16,000 pmts 

Glucose — In the severely toxic case the mtravenous mjection, 
repeated if necessary, of 20 grams of glucose m a 40 or 60 per cent 
solution (the 10 per cent “ resuscitation ” solution mvolves the 
mtroduction of too much flmd) may avert circulatory failure, and 
it IS m my expenence the only likely means of restormg the failing 
heart, either early or late The ordmary cardiac drugs are of httle 
value m diphtheria , nikethamide (coramine) is the most useful 
Less severe cases benefit from four to six ounces and upwards 
of glucose by the mouth on each of the first ten days of the 
lUness 

Rest — Best m bed, which imphes posture and movement, is of 
great importance. Subject to medical discretion m the mdividual 
case the foUowmg well-tned routme should be followed : flat for a 
week and thereafter a pillow a week up ^to three , then for a week 
gradually mcreasmg penods on a couch FmaUy the patient is 
dressed and allowed progressive penods of gentle exercise until 
cardiac and general muscular tone are restored Durmg the fiist 
two weeks movements should be passive only The occurrence at 
any stage of a post-diphtheritic comphcation is an mdication that 
the scheme should start afresh It is a great mistake to hurry the 
convalescence of the diphtheria patient Occasionally the restora- 
tion of function of the hmbs after penpheral neuntis may necessitate 
gentle massage and rarely faradisation 

Cntenafor release from hospital — As always m infectious diseases 
there are two cntena for release from isolation, viz. chmcal fitness 
and freedom from infection Except that a few cases of permanent 
heart block are on record and that the rare post-diphtheritio hemi- 
plegia leaves residual effects, the comphcations of diphthena, if they 
do not kill, at length clear up completely, although many weeks may 
pass before this occurs It should be noted that the knee-jerks once 
lost may not reappear for months, but provided the patient’s con- 
dition IS otherwise normal, this alone is not a cause for detention 
The Services have their own standards of bacteriological control 
m civil practice it is customary to obtain two or three consecutive 
negative cultures from the throat and nose before release from 
isolation Swabbmgs should be made at mtervals of not less than 
five days, and care must be taken that no antiseptic gargle has been 
used withm some hours of swabbmg 
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In nio*t caaes bact«i>oIogic*l cleamnco a obtainable bjr or bcfofe 
the patient u ohnically fit. Hartley wul Martin (1019) ahowod tbat 
tbe rate of clearance among a group of Axray patienta duimg tbo 
laat war could bo oxpreeaod by a logantimiio curfo. 

A few patienta remain peisiatent cameiB they usually have some 
unhealthy or abnmmal condition of the naao-pharyngeal mncosa. 
Pronded the patient haa abundance of freah oir the comer etato 
may clear spontaneotuly iVnUaeptio ^xrgles are of bttle vnlue for 
the timcllAr earner who may ultiinately require tonailleotomy — 
an a^mfKt certain core. The nftctl earner u more troublcaome 
chnoua abnormabties nicb aa polypi apart or aalargod torbmate 
mnit be dealt with. Chromo carnon frequently have a double 
infection of diphthena bacilb and iuemolytio atxoptococci which 
roapooda well to inaufflatioaB of anlphanilomido powder (Boiaaaxd 
and Fry, 1943) 

The bacteriological entena of clearance adopted for the peoutent 
earner should be more ngortwia Chao for the ocdiaary case. Three 
Gonieeutive platingi upon toUunte media are deeirable and it u 
unportant thraya to eatehhth tbe virulence of tbe strain becante 
vnulenoe may ditappear and there it no joafaficataon for the further 
detention of the comer of avimlent orgamame. 

Prophylaju ooungta in tbe prompt eegregation of the actual or 
fuipected caae the eearch for oameie m the immediate environment 
of the patmnt and their tegr^tion the daily oheerratioa (but no 
ttolation for a week of oontacta, and attentum to the oonditaon of 
the ileepmg quarters with special reference to space between heads, 
vanhlataon and the reductaou of dust A combmataon of Sohiok 
testing and swabbing is of great aautance in the detection of 
camen chrome carnets are Schick If thought desir 

able the poeiUve reactors may be poaaively ImmankAH i OOO- 
2,000 units of ontitoain will protect tham for three weeks. It u 
better still to oombme passive with active nnmnmaatioii and to 
inject also a first doee of alum preapitatea toxoid (AJ* T ) the 
second dose following a mouth later The reactions with current 
proporationi and AJ* T are rarely severe in adults. 

The active immmuiatiou of reonuta against diphtheria as a 
general prophylnotio measure is a qqettioa of pohey upon which 
any discusaion hero would be out of place. For some years reormta 
m the French army have been compuJ^only inoculated nmulUne- 
ously against diphtheria, tetanus and the enteno fevers (Eamnn 



412 


MEDICAL DISEASES OF WAR 


1939) A new formula for the triple prophylactic has recently been 
introduced and is said to cause fewer severe reactions than the 
ongmal mixture (Ramon, 1942) 
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CHAPTER O.VI 
TETANUS 

THa diBgoi of tAtanni ai a eompHcatioii of wonndf bu boen 
recognuad gpcft Urn dayt of HippocnU*, and UtUe can bo added 
to tbe pUftgp*! daocDptinna of tbo aonto diMoww- Hie mam &ota 
rnnftiming pttbology of totancu ^aro diaoovsred betiroan 
1880 when Ifkolaiei produced the diseaae m mice by moonlating 
them ^ntb garden toil and l eolatad a obaractenitio bacilhia from 
the local legion, and 1890 when Staaato banng prepared in a 
pure fnrm tba vbiob Faber l^nd duoovered the preTiona 

year LikI the foundation of piophylazu and treatment by 

■hovmg onimflta amiM be rendered irn prinnn by the repeated 
mjectum of non of tlm top», and that their aerum 

had the property of neotzaUaing it tn vitro But tetanna deearvea 
a ^tedal ohapter m a book on medicaJ djwiaa« of war aa the war 
of 19I1-16 waa the means of at last demonatrating beyond doubt 
the value of antztetanio eerani m prophjiaxuL It showed how 
paa&ve immuniaation dimfnmhrta the eeventy of the dieeaae and 
m o d i fi aeitiaaach a way that themajoa^ of caeesahow’premomtozy 
symptoma, which were formerly ecaroely recognised but which 
now enable treatment to be institated so early that the ohancea 
of suoDesi are greatly Inoreteed, and that m otW oaaee the lymp- 
toms temam localised, giving nse to a remarkable fnrrn of tetanus, 
which had never before deecnbed. The preeent war has 
already proved the great value of active immunisation, 

Etiology 

Tetanus baolh and then spores do not inhabit tmnnntaTnin^tM 
sod, but are firequentiy present in the mtestinal oontenta of h ors es 
and cattle. As the spores are exceedingly resotant, soil once 
contammsted with horss- ox oatUe-dung contanuea to be a sooroe 
of danger for an mdefimte period. As cattle and horses are much 
more numerous in some t.Kan m others, the frequency 

with which tetanus baoiQi are present in their vanes greatly 

m diSerent l oos h ti f is , the danger of oontammation of wounds with 
soil u very inconstant. Thus in spite of the absence of prophylactio 
inoculation tbs disease occurred in codyWO or 0-2 par cent, out of 
248 712 wounded men m the AmerKan Civil War pnd it was so 
413 
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rare in the Soutli African War that Makins only heard of a single 
case On the other hand, there is httle doubt that it would have 
been extremely common m France and Flanders had not universal 
prophylactic moculations been mtroduced at an early date The 
greater frequency of tetanus after wounds received at the battles 
of the Marne and Aisne than m the neighbourhood of Ypres was 
doubtless due to a correspondmg difference in the number of tetanus 
spores in the soil, although Robertson (1918) found that the soil 
m all parts of the Western Front was so heavily contammated that 
inoculation of a smgle gram mto a laboratory animal mvanably 
caused tetanus The rich soil m the valley of the Aisne has such 
an evd reputation for tetanus that the farm-horses had for several 
years before the war been periodically moculated with prophylactic 
doses of antitoxm Tetanus was very rare on aU other fronts 
There were only six cases m Galhpoh, aU m patients with trench 
feet, four m Salomca and seven m Mesopotamia 
The risk of developmg tetanus in the Middle East is very much 
less than m France and Flanders, though the mam tracks are 
extensively contammated with the desiccated droppmgs of donkeys, 
pomes and camels, as the dry sandy soil of the desert is unsmted 
for the propagation of anaerobes Tetanus spores were found m 
only 8 8 per cent of samples of sod obtamed from mnety-one 
different spots between Daba and Benghazi, the majonty bemg 
from the more fertde coimtry west of Tobruk In spite of the 
ranty of tetanus spores m the sod they were found m 8 4 per cent 
of cultures obtamed from 214 severe wounds, m most of which 
gas gangrene was present (Boyd and Maclennan, 1942) 

The tetanus bacdlus may enter a wound the moment it is mflicted, 
or the infection may occur owmg to the woimd becommg soded 
by earth when the soldier feUs or crawls to a place of safety A 
buUet, bemg sterde, is not likely to cause tetanus except after a 
ncochet Tetanus spores are much more frequently mtroduced 
by shrapnel, as the shell bursts on the ground so that its fragments 
are hkely to carry earth with them Moreover, fragments of 
shell are hkely to carry dirty pieces of clothmg with them, whereas 
a pomted bullet often makes a clean hole through the uniform 
Tetanus is most frequent when heavy fightmg occurs m wet weather, 
when the mud leads to severe infection of wounds 
In all cases the wounds had been septic at some penod, but 
they had often almost or completely healed by the time tetanus. 
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developed. They might be soTera or tnvial but the nak u greater 
the more eeptio the womul Culturally Cl tetani u ft 

ituct anaerobe. Small quantitiee of orjgen prevent its growth. 
Injected, waahod or toxm free iporea remain dormant m healthy 
tuane, whereas if they ore placed in damaged tissue or accom panie d 
by traces of lomssble salts of calcmm, particlee of sod, or 
Mpns-prodocmg bacteria, they soon genmnate This germinatinfl 
fint takes place when the local necroeu prodncod by injury or by 
the shove snhstanoee resolta in sofflaent lowering of the oxygen 
tension. As soon as the tetanus spores germinate, farther multi 
plication and the local prodnction and absorption of tetanus toxm 
begins. Hence the habdity of tetanus is greatest m lacerated and 
contused wounds, m esses of compound fracture and m wounds 
m which a foreign body u present. 

In the AmwnriLn War 26 per cent, of the cases of tetanus 
followed immediately after a secondary operation. In the lasA 
^ also the appearance of tetamu was frequently delayed for 
creeks or even months after a wound had been mflicted, whan a 
■scoodsey operation, often of a quite &ivud natare> at the nte of 
the odgmal wound, even if it hod completely healed was followed 
s few days later by the appearance of tet^ua. 

A conaidecahla number of oases of tetanus developed m France 
SI a oompUcfttion of trench foot, and 1 eaw the six oases m which 
this oocurred at Lemnoe after the great storm at Gallipoli at the 
sod of November 191C * The mHumafl turi Tnfil tTefm g n nTinw ^tTWH 
tissue of the foot afforded a perfect culture medium for the growth 
of the tetanus bacillas, and the chining of the faumiia inhibited the 
leococytes from taking up the spores. Tetanus also followed eepUo 
hums in one case the man had tolled m the Tniifi m order to 

•xtaiguiah thie flawiM 

IncnbaUou Period 

'Qie in cu ba taon period of tetanus in the last war varied between 
2 and 366 days. The average m oases occurring in France was 
twelve days, the largest number developing on the eighth day three 
days earlier than in the oases oooarnng m Fn glsjwl (Leishman and 
ftm sh m Hn, 191T) The incubation period became longer when the 
vast majority of wounded soldiers received prophylaotio mjectaons. 
In the first year of war 47 per cent, of cases but between Dooember 
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1916 and March 1917 only 10 per cent , had an incubation period 
of less than ten days (Bruce) An incubation period of more than 
twenty-two days occurred in 69 per cent of cases m a later senes, 
but in only 6 4 per cent in the first year and m 6 7 per cent m the 
Franco-Prussian War 

When symptoms do not appear until three weeks or longer after 
the wound, the true incubation period is probably much shorter 
than it appears to be. The Cl telani is generally, if not always, 
mtroduced mto wounds m the form of spores, which do not them- 
selves produce- toxm The spores may never germinate, or they 
may produce the bacillus only after an mterval of days, weeks or 
months, durmg which the wound may have completely healed In 
many cases of this sort the true mcubation penod dates from a 
secondary operation, which has had the effect of stimulatmg the 
spores to develop into bacilh, which at once begm to produce toxm 
The Cause of Symptoms. 

The toxm produced by tetanus bacilh m a wound passes mto the 
blood and lymph, m which it can actually be found both in animals 
and man, the amount reaching a maximum at the time the first 
symptoms appear Part of the toxm is carried to the central 
nervous system by the motor nerves, the nerve endmgs m the 
neighbourhood of the wound absorbmg it from the suirounchng 
lymph The first part of the central nervous system to be mvolved 
IS consequently the segment connected with the motor nerves m the 
neighbourhood of the woimd From this situation the toxm spreads 
along the spinal cord to the bram, except m the case of wounds of 
the face, when the toxm passes direct to the pons and medulla by 
the facial nerve At the same time some of the toxm circulatmg 
m the general blood-stream reaches the central nervous system 
without passmg up the motor nerves 

The toxm, havmg entered the spmal cord or bram, combmes 
with the nerve-cells It renders them abnormally sensitive to all 
stmiuh, so that the afferent impulses which are constantly reachmg 
them produce a tome contraction of the muscles they supply, and 
every additional afferent impulse causes an additional spasm. In 
unprotected men and m large animals, such as horses, the toxm 
which reaches the medulla and pons from the blood produces trismus, 
which IS followed by other symptoms as other centres become 
affected 

In the cat, which is relatively insusceptible to the tetanus toxm, 
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a Don*letHal doee leada to veiy peEsstont locol tpaims of tlxo limb 
into- which the toxin wta inject^ but no generalised contraction* 
ooonr M the only tnTin to effect it that which reache* the 
■junat cord by the motor nerves. If in the more fuaceptible game*' 
pig a anfflnftnt quantity of onHtnnn la mjectod with the toxm or 
ih^y afterwards, the result i* the same. Local tetanu* hardly 
ever ooouii m unmoculated a* the snsceptible centres in the 
pon* medulla are attacked before the ipinal centre*. But 
ftjitjtnnn ha* the tame effect in n\an as m the guinea pig Any 
torm cmmlating m the blood i* nentzahsed by the antatoxm intro* 
duced by prophylactio inoculation. The centres m the poni and 
mednlla are thus protected, a* they are not affected by the toxin 
aacendmg the motor nerves, except the facial nerve m the case of 
wounds of the faoe. But the spmal centres may be attacked, as 
they are reached directly by the tn-r^n travelling up the nerves from 
the wound the spasms therefore generally begm m the neo^iboux 
mg mn solaa. If insufficient serom it given, the proteotxm afEbided 
by the anUnxm gradually disappeaci the ponbne and medullary 
centres may ffnslly be attacked. When, however sufficient serom 
hss bean injected, no toxm reaches the pons and madnlTa, and the 
■Tiuptoms remam localised. The spasms may spread to the 
inrisc lfls of the rest of the limb or e^n to thoee of the opposite side 
and the neighbouring part of the trunk, as they receive their nerve 
supply from adjacent part* of the spinal cord, into which the toxin 
can readily ^tread. 

The inu teles st first relax under tha inffuenoe of a general or 
intoaspinal ansaethetio, which depresses the abnormal excitability 

the nerve~oentzes. But after about thirty hrmra the muscle* 
themeelve* ue sltared in such a way that the spasm periiits under 
these oordrtaops, m it is not completely 

dividing the motor narrei or even wTniting pjeoee of the 
muscle*. 

Generalised spasms appear m men who have received proteo- 
tivo inoculation only rmilM* two conditions such an overwhelming 
quantity of toxm may be abeoibed that the antitoxm cannot 
ueuLmhse it, and generalised tetanus ooouis after a short latent 
penod or toxin may be formed by barnlTi, which develop from 
^jores after all the antitoxm has disappeared from the mrculatioo, 
but the latent penod is then prolonged. 
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Premonitory Symptoms. 

In ins description of the tetanus which occurred m the Arm6e 
d’Onent in Egypt and Syria in 1803, Larrey wrote “ Cette maladie 
commence par un malaise generals et une sorts d’mqui6tude qui 
s’empare du blesse . . Ce phenomena est accompagne de 

douleurs algues, qui augments par le contact de I’air et des plus 
legers corps ext^rieurs , la totahte du membre devient douloureuse. 
L’lmtation musculaire s’^tend rapidement des muscles voiains de 
la plaie, aux plus ^loignes qm se contractent , on bien elle se trans- 
porte tout-a-coup aux muscles de la gorge et des machoires ofl elle 
se concentre ” 

Although cases with a similar history were collected by Poland 
ficom the Guy’s records between 1820 and 1867, very httle attention 
was paid by subsequent writers to these premomtory signs, the 
great importance of which became recognised only after the begin- 
mng of the last war. 

The occurrence of pam m the neighbourhood of a wound is so 
common that it cannot by itself be regarded as of any importance 
But if a patient, who has been qmte comfortable for some days, 
suddenly develops a sharp recurrmg pam m the neighbourhood of 
the wound without obvious reason and without any change m the 
appearance of the wound, the possibihty of tetanus should be 
considered In several instances this premomtory pam has been 
regarded as rheumatic The surroundmg muscles, which were 
previously soft and relaxed, may appear to be abnormally rigid, 
and exaggerated untabdity of the muscles is shown by their 
spasmodic contraction on the shghtest stimulation. 

Scattered through the hterature of tetanus are references to 
cases which began with spasms m the wounded limb Eej ^ 
1836 and Fagge m 1886 descnbed cases they had seen at Guy’s, 
m which the local spasms were throughout the most prominent 
feature of the illness Now that all wounded men receive pro- 
phylactic mjections, the first symptom is local m about half of the 
cases m which the disease finally become generalised Some of the 
muscles around the wound twitch or show irregular dome or tonic 
contractions, or tome contractions may occur m a group of muscles 
nearby, especially m the flexors Ihese symptoms may persist 
for a few hours up to twenty-five days before the jaws become 
mvolved Andiewes (1917) recorded the case of an officer, who 
received an mjectioa of antitoxin six hours after bemg wounded 
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in the thigh* Nine weeti later, when the wound wea healed 
though a «Tia]l Iragpient of shrapnel was still present the leg felt 
rather stiff when he walked. In spite of this ho returned to duty 
m Fianoe "nil remained at his work for a fortnight, when the afa ffhe ea 
was so great that he could no longer walk. Trismus, stiff neck, and 
oputhotonoa then developed, bat leooverj followed the daily 
mtzathecal injection of largo doses of antitoxin for eighteen daji. 

Other symptoms occasionally precede the development of tetanus, 
{uohably as a result of the general toxio acbon of the tetanus poison. 
Ontbur^ of temper with unusual restleasness and insomnia occur, 
and a patient, w^ waa previouafy feeling very weQ, may complain 
of severe headache aid giddinen. Excessive yawning and alight 
difficulty m micturition have also been observed. 

Symptoms 

Apart &om the muaclea m the neighboodiood of the wound the 
Mdust to be involved ore the masse ten aid posterior mascks of 
the neck. The pabent generally notices the stidheas of hia jaws 
for the first time when he wakae m the ranramg The spurn 
in c r eases untQ it is impooBible to fiiroe the jew open. At a later 
stage the face becomes affected the hpe are stretched over the 
clenched teeth to as to produce a fixed and mirthless smile — the 
nsussankmtcui the uaeo-Labiai folds are exaggerated, the forehead 
IS wnnldad anH the eyelids rjnaflH, but the muscles of the eyes 
and tongue are not mvolved (Fig 42) 

I saw an officer m 1916 who bed had his jew shattered by a piece 
of shrapnel eo severely that the dental surgeon in charge ibu^ it 
impossible to fix the fragmenta. On the sixth day he developed 
totanns, and the oontzacted maaseters acted as a splint so effiaently 
that when he recovered from the tetanus the fngmenta of the jaw 
had united firmly m excellent position, and there was no obvious 
defiwmity except a depressed scar where the fcagmant of shrapnel 
had entered. 

Before any definite retraction is present it is found that 
^ head cannot be bent sufflaontly forward for the cJim to touch 
the chest. The recti abdominis muscles ere next involved, and 
then the other mo sdee of the ohdnmen and back. In the fully 
developed d iMsa e the head la retracted anti the back is arched. 
Aretsffus described a form of tetanus nnAiir the name of emproetho- 
t43noe, in which the body la bent forward instead of backwards as 
in the familiar opisthotonoe, but this, lie plenrosthotonoe, m 
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whicli the body is bent to one side owing to the asymmetncal dis- 
tribution of the spasm, is extremely rare The muscles of the 
legs, especially the flexors of the hips and knees, together with those 
of the upper arm, take part m the general spasms, but the forearms 
and hands are spared. 

In addition to contmuous tome contractions of the affected 



Fio 42 — Generalised tetanus following the infection of a blister on the foot 
The charaotenstio facies and general rigidity are shown The recti are ngiu> 
but the abdominal wall is flat (JteprtZuced by permtssion from a drawing 
the tear collection of the Royal College of Surgeons ) 

muscles, tome and dome spasms occur They may appear to be 
spontaneous, but more frequently they are ob.viously reflex m ongin 
and follow a touch, exposure tO a draught, a bright hght or a 
sudden noise 

Sherrmgton (1917) demonstrated m animals that the tetanus toxm 
disturbs reciprocal innervation Thus stimulation of the cerebral 
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The cerebro-spmal fluid is normal, but in severe cases its pressure 
IS raised. It may contam the tetanus toxm, but Sir Charles Sher- 
rington found that mjection of the fluid in three of my cases of 
localised tetanus produced no symptoms m cats 
Diagnosis. ' 

Early diagnosis is essential for successful treatment The 
possibihty of tetanus should be constantly borne m rmnd, and the 
occurrence of unexplamed spasms of pam, “ rheumatism,” or 
twitchmg of muscles m the neighbourhood of a wound should 
immediately arouse suspicion. Any hardenmg of the muscles, either 
spontaneously or on pressure, and exaggeration of the tendon and 
bone reflexes, especially of the wounded hmb, would render tetanus 
still more probable. The shghtest stiffness or achmg of the jaws 
or the back of the neck should also at once suggest the possibihty 
of tetanus 

The diagnosis must be founded upon the chmcal features of the 
case It IS a senous mistake to wait for the discovery of the 
characteristic drumstick bacilli m the discharge from the wound 
before mjectmg serum, as m many cases repeated exammation fails 
to reveal the organism m undoubted cases of tetanus Conclusive 
evidence is afforded by the production of tetanus m animals by the 
subcutaneous mjection of the discharge from the wound, or, if this 
fails, of the filtrate of anaerobio flmd cultures But such teats are 
valueless as a gmde to treatment, as the mcubation penod of 
experimental tetanus is between three and four days 

Even m the earhest stages there should never be any difficulty 
m differentiating tnsmus due to tetanus from that produced reflexly 
by a dental abscess or an impacted wisdom tooth, or directly by 
mflammation of the temporo-maxillary jomt or parotitis A 
careful exammation of the masseters and the neighbourmg struc- 
tures, the history of the onset, and the very early presence of shght 
spasm of the posterior cervical muscles m tetanus should prevent 
the possibihty of a mistake 

I once saw a case of hystencal trismus, which was at first diagnosed 
as tetanus A man had trodden with his bare foot on the pomt 
of a rusty nail, and two days later he developed well-marked tnsmus 
I was asked to see him m order to advise how much serum should 
be mjected The very short latent period, however, aroused my 
suspicions, and I mquired whether he had ever known or heard of 
anybody havmg lockjaw. He told me that he had read m the 
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piper on the pxevioai Sundiy how n tnjm had died of loolqaw after 
in loodent precisely to his owil I oxphuned to him that 

till ktoh]iv wu the that ahraya got well m a few horns he 
wu already maoh better on hoar Later and by the next’ mornin g 
the ipeami had completely disappeared. 

Pro]^oiU 

In the Amenoan Civil War the mortality of tetanus was 89 3 per 
cent, and m the Franoo-Pmssian War it was 90 per cent, among 
the German troops. In avil praotace the average mortohty before 
the mtroduotion of semm for prophylaxis and treatment was abont 
85 per cent. In the last war the mortality became steadily smaller 
u prophylacUo mjoobons of aarum became more umversally adopted. 
It waa diSonlt to say to what extent treatment with serum helped 
to redooB the mortality but there could be no doubt that improved 
roetbodi of treating sepUo wounds and earlior diagnosis were 
important &ctora. In the 231 caaee ooomnng m England dunng 
the first year of the last war the mortality was 67 7 per cent and 
that of the next 195 which occurred up to tl}o end of July 1916 
was 19-2 per cent between August arid October 1916 there were 
200 cases with a mortality of 36*5 per cent and between December 
1916 and Uarch 1917 100 casea with a mortality of only 19 per 
cent which would, however bo raised to 28 3 per cent, if the 19 
casea of locahaed tetanus, m which there was no mortahty were 
excluded (Bruce) 

Tbe earher the prophylactio doae of serum is given the greater 
is the ohanoe of recovery and with the modem method of active 
imman i ga ti op there shoxdd be a very low mortahty among the few 
casea occurring m protected individuals. 

Tbe mortality u greater with a short than with a long inoubatian 
period. Tbe average incubation period m 115 fatal casee occurring 
m Pranoe was 107 days that in the 42 cases of the same ecnas 
whidi recovered waa 14 daya (Leiahman and SmaDman) In 
®ruce a last aenes of 100 oases ooournng In EnglanH the mortality 
wia 40 per cent, whan the Incubation period waa ten days or lem, 
25 per cent, when it was between eleven and twenty four days, and 
only 13-6 per cent, when it exceeded twenty five days. Tetanus, 
however la not without danger whatever the inoubatKm penod one 
patient died, althou^ ha lymptoms did not appear until seventy 
five days after he was wounded (Millar 1017) But every day the 
patient survives after the sixth tlu more hopeful is the outlook. 
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The prognosis also varies with the interval between the occurrence 
of the first symptom and the appearance of generalised reflex 
spasms — “ the penod of onset ” (Cole, 1935). As a rule the longer 
the mcubation period the longer the period of onset, but when the 
latter is shorter than would have been expected from the length 
of the former, the penod of onset gives the better mdication of the 
seventy of the case. In well-treated cases recovery generally occurs 
with a penod of onset exceedmg two days, rarely if it is less than two 
days (Cole) Death is very unusual m chrome cases, m which reflex 
spasms do not occur at all or only a week or ten days after the 
first symptom. 

The prognosis is worst with extensive, severe, multiple or very 
septic wounds When tetanus is comphcated by gas gangrene, as 
it frequently was in France, the mortality is very high, this being 
the chief cause of the much greater death-rate among British troops 
m France than m England, but the shorter mcubation penod was an 
important additional factor The mortahty m England could be 
much more fairly regarded as the true mortahty of tetanus with 
modem methods of prophylaxis and treatment than that m France, 
m which death was frequently due m part, if not entirely, to the 
severe nature of the wound itself or to septic comphcations 

The prognosis is worst when successive groups of muscles are 
affected m rapid succession, as happens especially when the mcuba- 
tion penod is short Very severe and prolonged reflex spasms are 
hkely to lead to death from asphyxia unless they are controlled 
Stndor, mdicatmg spasm of the glottis, a temperature over 104:° F 
before the fifth day, and hyperpyrexia at any tune are bad signs. 
Prophylaxis. 

Passive Immunisation 

I have already desonbed how the mortahty of tetanus fell as the 
mcubation penod became longer, and the relative frequency of 
localised tetanus greatly mcreased as a result of prophylactic 
mjections of antitetamc serum The symptoms also developed 
much more slowly The foUowmg statistics show how the mcidence 
of the disease at the same time was greatly reduced The proportion 
of cases of tetanus to the total number of wounded Bntish troops 
amvmg m England reached the high figures of 16 9 per 1,000 m 
September 1914 and 31 8 m October. The mcidence at once fell 
when prophylactic mjections of serum began to be used on a large 
scale in the nuddle of October ; 600 doses had been sent to France 
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in Aaguit 1914 and 12,000 m September, but 44 000 were sent m 
October 112,000 in November and 120 000 m December Onljr 
1 7 caMe per 1 000 wounded occurred m November and 0-9 per 
1 000 in December 1914. The incidence then remained constant 
but dating the last jear of the war it fell still farther owing to the 
more umveiial use of for even trivial wounds and to the 

greater ^equenoy with which repeated injections wore given m 
■epUo wounds and additional injections were given before secondary 
operaticca. 

Bimflar reports were published by French and Qeitnan observers. 
Baxy gave a striking example of the value of prophylactio inocula 
tiona Owing to an accident only 100 out of a bat^ of 200 wounded 
men were given serum. Among the 100 who had been inoculated 
the only one who developed tetanus did so on the day of inoculation 
before the serum had a chance of exerting any prophylactic action, 
whereas eighteen cases occurred »mQng the unmocolated 100 
although theur wounds were no more severe or septic. 

The first dose of 3 000 imita * should be given at the earliest 
poasibla moment after the wound is received. As tetanus toxin 
does not lead to any appreoable degree of active immunity any 
farther toxm produced by tetanus badlli still in the wound is free 
to act after the imtial prophylactio dose of antitoxm has disappeared 
fiom the orcuIatioQ, nnliM the formataon of a granulation-tusae 
hamer prevents its absorption. A second subcutaneous mjeotion 
of bOOO units should tharafore be given in all cases of septic wounds 
aeven days after the first injection m order to anticipate the dis 
appearance of the antitoxm from the body about the tenth day and 
the consequent loss of immunity The dose at present recommended 
by the Amy authontles and the Ministry of Health is three injeo> 
tions of 3 000 LU given st weekly intervals. This should be diDiie 
however tnvial the wound may appear to bo as m at least five out 
of twenty-five cases of tetanus seen in Engisnd by Dean (1917) the 
^^^nnds were so slight that the most conscientioas medical officer 
wxrald hardly have thought of giving a second prophyiaotio injection. 
In chronic septic wounds especially thoee caused by sheDi or bombs 
throe, four or even more numerous injections should be given st 
•evea-day intervals. The danger of anaphylaxis with an mifaat 

* tnU mitk ol unit (I.tJ ) U now oud fn thii eooatzy tnrtesd of ths 
(AU ), wtkh U doohJe Uio Tbe UtUr wUob ia 

S* thft United St*tM, wu In om in tbs Bdtiah Army dpWng 
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prophylactic dose of 3,000 and later doses of 1,000 units given sub- 
cutaneously was found in the last war to be quite neghgible, what- 
ever the interval might be between the mjections 

If more than a week has elapsed smce the last dose of antitosan 
was given, an additional 3,000 umts should be mjeoted mtravenoualy 
whenever an operation la to be performed in the neighbourhood of 
a wound, even if it has completely healed. 

Prophylactic mjections of antitetamc serum should also be given 
m all cases of severe burns and m trench foot, even when the 
skm IS imbroken. The danger of tetanus as a comph'cation is 
almost completely abohshed when this is done 

Active Immumsatton 

Active immunity against tetanus became possible after the 
discovery by Ramon m 1924 that toxm, treated with a low concen- 
tration of formalm and kept at a temperature of 37° 0 for a month, 
loses its toxic action but retains its antigemc proportions The 
tetanus “ toxoid " produced m this way gives rise to no ill-effect 
on mjectmg mto animals and produces satisfactory immunisation 
m laboratory animals and horses In 1927 Ramon and Zorller 
found that the toxoid was equally effective m man 

The first mjection of tetanus toxoid produces httle or no antitoxin, 
but it leads to sensitisation, probably of the reticulo-endothehal 
system, with the result that a second mjection after a smtable 
mterval is followed by the immediate vigorous production of 
antitoxm Boyd (1938) has shown that after an mterval of six 
weeks the second mjection produces an antitoxm titre as great as 
that obtamed when an additional mtermediate dose is used, as 
ongmally recommended by Ramon The routme method now m 
use m the Bntish Army is the subcutaneous mjection of two doses 
of 1 c cm at an mterval of six weeks, with additional doses every 
twelve months In the American Army active immumsation is 
compulsory and toxoid is given every four months whilst a soldier 
is on active service 

Prophylactic shock after mjection of tetanus toxoid is very 
rare, but not unknown It is caused by the peptone of the medium 
m which the toxoid is prepared Whittmgham (1940) recorded 
two cases of severe shock and fourteen of milder symptoms develop- 
mg withm an hour of the second mjection of 1 c cm given six 
weeks after the first These were the only cases among 61,042 
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men in the RjLF wbo were inocolatod thia giyos an incidence 
of 0-003 per cent, of seveie and 0-033 per cent ^ mild symptoms. 
Hifi double inoculation leads to the p^uction of 0*1 to 1 0 amts 
of antitoxm per acm. m the recipient s blood. The senntim. 
ticni produced by the first doee has the farther effect of leading 
to the production of antitoxin m response to any toxm mtro- 
doocd aa a result of infection with the tetanus 'bacillua, The 
curve of anfatonn pndacbon prpbabJy axceeds that of toxm 
absorbed from the wound so that effective neutrahsatjon results. 
Tromunnation lasts for a considerable penod. At the end of a year 
the concentraUon of antitoxin m the serum shows some dimmubont 
but there is bttle more dmmiution m two years and even after five 
yean it remains well a!>ove the level necessary to confer immanity 
sffl iQs t mfectioa. Moreover after five years the serum still re- 
sponds to a farther mjeotioa of toxojd by the immediate production 
of antitoxin, so that permanent immanity could probably be main- 
tained by moculatwn of toxoid repeated every five yoaia. 

In the present war 00 per cent of the Bntish Army are protected 
by active immunisation with tetanus toxoid^ and every casualty 
receives 3 000 units of antitoxm aa soon as possible after bein^ 
wounded. American and CUnadian soldiers, however are given 
an additjonal dose of toxoid if wounded, serom being reserved for 
the treatment of actual tetanua. During the evacuation from 
Ihmlork it was often unpoesible to wi^mimiAiir the antitoxin, though 
many man were inoculated on reaching There were no 

cases of tetanua among the inoculated, and only eight among the 
munoculated, matuig a total of 0-45 per 1 000 wounded. In one 
of these cases the explosion of a tin of petrol caused facial abrasiona. 
Twelve days later totanns developod. The patient recovered after 
being given aerum intravonoualy He was one of the few soldiete 
who had not been immuniaed with tetanus toxoad, and ho was not 
given antrtetanio eerum when admitted to hospital on the day of 
the accident ( Medicos, MJ 1040) No case of tetanus occurred 
^mong the 000 Canadian soldier* wounded m the Dieppe raid. All 
been immuniied with tetanus toxoid, but toxoid or eerum 
waa given m only a very maH proportion aftpor wounding 
(MaoPidane, 1943) 

The mci d en oe of tetanua amnng wounded soldiers from Great 
“I ^ Middle East was 0*13 per 
1 000 but among the South A&cana, who not been immunised. 
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it was 16 Of tile eighteen cases occurring between January 1941 
and July 1942 five were in men who had been actively immunised, 
four with two and one with three doses, but none had received the 
routme dose of 3,000 umts of antitetamc serum after being wounded 
Three of the five died In two of these there was extensive necrotic 
tissue in the wound, which must have led to an overwhelmmg 
infection This should have been prevented with adequate surgical 
treatment by the removal of all dead tissue The remammg 
thirteen cases, six of which were fatal, occurred among the rela- 
tively very small number of men who had not received active 
immimisation 

In civil practice patients have not already been immunised, so 
the importance of passive immunisation remains as great as 
ever In such cases French authorities recommend the immediate 
mjection of 1 c cm. of tetanus toxoid and 3,000 units of anti- 
tetamc serum, followed by two further mjections of toxoid at 
fifteen-day mtervak. 

Treatment. 

Antitetanio serum — When symptoms of tetanus appear, some 
toxm 18 present m the nerve-ceUs, some is still curculatmg m the 
blood, and a further quantity is probably still bemg formed by the 
tetanus bacilh m the wound, from which it contmues to be absorbed 
The object of treatment by antitoxm is to neutralise and destroy 
at once the toxm present m the circulation at the tune of moculation, 
and to provide for the presence of a sufficient quantity m the blood 
to neutralise further toxm duectly it is absorbed from the wound 
It IS theoretically possible that some of the toxm actually combmed 
m the nerve-cells may be dissociated if the concentration of antitoxm 
in the surroundmg flmd is sufficiently great, but it is doubtful 
whether this object can ever be attamed m practice 

Experimentally the mtravenous and mtrathecal administration 
of serum is much more effective than subcutaneous and mtra- 
muscular mjection, and m practice the latter are painful and absorp- 
tion IS slow Theoretically mtrathecal mjection might not be 
expected to be of much value, but expenmentaUy it has been found 
to be very effective As, however, the mjection of a foreign protem 
sometimes leads to memngeal untation with pam and stiffness m 
the back and excess of polymorphonuclear cells m the cerebro- 
epinal flmd, and as it is much less convement than mtravenous 
injection m patients suffermg from tetanus, its use should be 
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abaodoDodf m vuvr of tbo fact that there u no clinical evideiioe 
that Its Tue either of or m addibon to mtrayenoai injection 

gires anjr better results then intrarenons injection alone. When 
a snffioently large doee is given intravenously excellent results are 
obtained. Thns thirteen out of Dean e fourteen coses of generalised 
tetanus treated by a single large intravenoos injection durmg the 
last war recovered The single death occurred whflst the injection 
vu being given ondei an auestbetio not &oxa anaphylaxis. Thus 
there ^raa no death among cases in which the serum had an oppor 
tnmty of acting. Six patients, who received one or more additional 
doses by mtrnmuscular or subcutaneous injection improved no 
more rapidly than the seven, who each received a single mtravenous 
mjection alone. Further evidence in favour of a single large 
intravenous mjecbon is afforded by the senes of forty cases treated 
between 1930 and 1938 by Cole None had received protective 
inoculatuin and the mortahty waa 47 5 per cent, if box patients 
over 60 and five who died vntW 24 bouis of admiiwnn ore excluded, 
the niartahty was only 28 per cent 

A (ing^ large intravenous dose should be given directly the 
^ fflio sts u mads in order that all the free toxin m the body may 
be nsu tr a l ued, and m the hope that some which has already 
reached the narve calls may be No immediate improve* 

luant can be expected. The best that can be hoped for is that no 
nwre narve-coUs will be mvolved. The recovery of those already 
affected leads to alow improvament, which may manifest itself in 
forty-eight hours by a fall in the pulse-rate, although dimnmtion 
m the spasms is rarely obvioas b^ore the fborth a^ sametanes 
not until the eeventh day 

Dunng the last war Dean reoomiasnded an intravenous dose of 
WOOD units, but Cole has shown that a much larger quantity is 
^*rable and reoommendi 200 000 units as a routine. Doan found 
tw the blood still contained nnfatnnn twenty thirty and even 
“urty nme days Jater although no fiirther serum had been injected. 
, ^ Cole s oases there wore still 50 000 units m the circulating 

•^"od ten days after the mjoctioa of 200 000 umta and about 25 000 
fourteen days after As a prophyiaotio dose of 3 000 nmte js 
6®rietally su ffi ca e nt to protect even with a severe badly infected 
It u clear that nothing can be gained by givmg rroeated 
injections. 

The danger of anaphylaxis, which is almost neghgibls with 
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subcutaneous and intramuscular injections and very sbght with 
intrathecal injections, is undoubtedly present when the mtra venous 
method is used, but with proper precautions it can be numimsed 
Cases of anaphylaxis were extremely rare m the last war, m spite 
of the fact that the vast majonty of men who developed tetanus 
were hypersensitive owmg to havmg already received a prophylactic 
dose of serum a short time before The precautions already 
described m connection with anti-dysenteric serum should be used 
in all cases (p 298) 

Drug treatment — ^The best drug for the prevention of spasm, 
rehef of pam and mducmg sleep is avertm. It was first used in 
tetanus by Momburg and Rotthaus (1929), and it has proved of 
great value The dose is the same as for basal ansesthesia — 0 1 c cm 
per kilo-body-weight The avertm is given at first every six or 
eight hours accordmg to the seventy of the spasms and the effect 
of the previous dose As the spasms become less Sequent it is 
given at longer mtervals, but m severe cases it may be necessary 
to contmue for several days. In mild cases, m which reflex spasms 
are short and infrequent, 4 to 6 dr of paraldehyde may be given by 
rectum (1 dr to oz water) instead of avertm. For a sudden 
severe respiratory spasm chloroform may be required if the patient 
IS not yet under the influence of avertm 

General treatment — The patient should be kept isolated m a 
qmet darkened room, and his bedclothes should be cradled He 
should be given feeds of glucose lemonade and milk alternately 
every hour As thirst is a promment symptom flmds are taken 
eagerly Swallowmg is made more easy by avertm, as it relaxes 
the tnsmus If necessary, however, a nasal tube should be passed 
when the patient is imder avertm, after which contmuous feedmg 
by the dnp-method can be used All manipulations should be 
done durmg the two to six hours following a dose of avertm, when 
the patient is most deeply anaesthetised 

• 

Localised Tetanus 

Untd the war of 1914-18 the only form of local tetanus which 
had been recognised was cephahc or head tetanus A few cases 
had been recorded, m which the spasms began m the mjured hmb 
and remamed most severe m it after generahsation occurred, but 
the first case of tetanus, m which the symptoms were stnctly 
localised to one hmb throughout the dlness, was described m 1916 
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hy Cotrrt^llemAot. Nomeroua obsdrvationi oa tlu lubjeot wero 
fobaoquentlj pabhxhed m Fraiic« and England but eren at tbo 
end of the var many caaes of Ic^cahsed tetonoe probably escaped 
recogutwn through wont of fanuhan^ mth the conditum. 
Alth^h there u no doubt that the extennve nso of prophylaotfo 
mjectioni of antitetamo serum was the cauae of the relative frequency 
of kM»lued tetanus mna 1916 the dwiftoa ^ras not an entirely new 
one, but exuted before the mtrodnction of serum prophylana, as 
at least one typical case waa observed which occurred m spite of 
the fact that no serum had previoualy been mjeoted (Claude and 
LhermiUe, 1916) 

The large majority of casea of tocahaed tetanus occur as a remit 
of the protection afforded by prophylactic injections of serum 
bsmg sufficient to prevent generahaation, but mauffioent to prevent 
the production of aymptoma by the action of the which u 
absorbed by motor nerve near the wound and acta upon 

the OQBrespondmg segment of the apmal cord. 

Symptoms 

(a) Cephalic or head tetanus — In 1867 Rose described a form 
of tetanus, m which the spasms were confined to the majaetera 
and f acial muscles, with the additaon m soma cases of the pharynx. 
Tha condition, which haa been called cephalic or tetanus la 
goAenHy oomphcated by facial paralyna, and la alwaya the remit 
of a wound of the face or head, especially m the neighbourhood 
of the eye. The faoal paralysis is generally mnAnfir! to the mjured 
aide, hot is occasionally bfiatecaL It may begin before any apaami 
occur but more frequently it develops at the time aa the 

or shortly aftcrwarda. It la never sufficiently severe to 
prevent ipaamt ocoumng at intervals m the paretin mueolea, the 
ceUi in the medullary centre of the fiuaal nerve being abnnnnally 
Motable owing to action of the tetanua tf» T^n In nioet oaaes 
the parilyiing effect of the toxm disappears by the tirn^ the apaams 
have completely relaxed. 

Cephaho tetanus waa extremely rare m the last war leas than 
half a doien cases having been recorded, 

(b) Tetanus localised to • limb. — The incubation penod m 
cases la aa abort aa m ordinary tetanus, penoda between five 

fifteen dayi havmg often been recorded. Just aa frequently 
the aymptoma appeared between the twentieth and thirtieth deyi, 
and oocaaioually aa late aa the eight and nmth week. But the true 
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incubation period in most of the latter cases was really shorter, ae 
the symptoms generally followed a few days after an operation, 
which must have disturbed the wound in such a way that a quantity 
of tetanus toxm was suddenly absorbed. 

The premomtory symptoms, which I have already described as 
often occurrmg m protected mdividuals before the onset of general- 
ised tetanus, may also precede the appearance of localised tetanus 
The first obvious symptom is either twitching or stiffness m the 
muscles near the wound The spasms consist either of painful 
dome movements or of momentary and painless twitches They 
become gradually leas frequent as the stiffness of the hmb becomes 
more pronounced, and m many cases they disappear entirely owing 
to the permanent tome contraction of the affected muscles bemg 
the maximum possible contraction, so that additional twitching is 
impossible. 

s The contractions may remam localised to a smgle segment of 
the hmb, but more commonly the whole arm or leg is mvolved 
The tome contraction produces a characteristic attitude The leg 
18 generally m a position of extension with the foot dorsiflexed, 
the hmb bemg as rigid as a poker, less ficequently the knee is 
flexed The arm is generally flexed at the elbow , the upper arm 
IS adducted and the shoulder shrugged 

In true localised tetanus the contractions remam strictly localised 
throughout The nature of such cases might have been regarded 
as doubtful, were it not for the fact that every mtermediate type 
was observed between the entirely local form and the severe 
generalised form begmmng with shght local symptoms In the 
intermediate cases the mdications of generalisation may be very 
slight and last only twenty-four hours There may be shght 
difficulty m swallowmg or some pam and stifBaess is felt m the 
masaeters or neck, especially at the height of spasms affectmg the 
hmb But neither definite trismus nor retraction of the head is 
present, and the chest can stdl be touched with the chm The 
muscles of the face and trunk ate not affected These shght mdica- 
tions of generalisation must be distmguished from the result of 
direct spread, m which the muscles of the trunk m the neighbour- 
hood of the affected hmb are mvolved Thus spasm of tbe lower 
abdominal muscles of the same side may be present m local tetanus 
of the leg, and the scapular and pectoral muscles were contracted 
m two of my cases of tetanus of the upper arm Moreover, the 
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tpuim occattonaUy tpread to the corrwpoDding limb of the oppoato 
biK though they are never aa powerful aa on the -ffounded aide 

tha w very tare m the caw of the arm, but several cafl« ^ ao-c^ 

pataplegio tetanus. In which both legs are affected have been 

'^'u^phoated localised tetanus is probably never fatal. “ thm 
u no fl sTig^r of asphyxia or rcapimtory compbcationi, and the 
genecal toxBinia u comparatively alight. 


Moat casea of localised tetanus which oocuned before the middle 
of 191B must have been diagnosed aa tranmatio contractur^ and 
five out of the nine cases I saw during the lost two yearn of the wm 
ware at flirt regarded as hyitancal m ongm. On the other ha^ 
the contmctHTM in at leart two cases which have been puDUshed 
as examples of local tetanus must really have been hyitencaJ as 
the onset was immediately after the wound although it is im 
poauble for tatauue to develop untfl the bacxih introduced into 
the wound have had tune to produce toxm which has then to 
travel to the central nervooi tyitsm before rt can give nee to 


•ymptoma. 

Spasms developing immediately after a wound is mflitted are 
generally reflex and protective m nature but they often continue 
as hysterical symptoms after the first few nunutes or houia they 
are never caused by tetanus. A later onset a oompatable with 
hyatena or local m both the extent of the contracture 

B often out of proportion with the aae of the wound- If the oon 
tiaoturo pemsti in sleep, hyatena can be excluded. A general 
oniasthetio causes hysterical contmoturcs to disappear os soon, as 
oonsdousnaes is lost but totanio contractures persist, and even 
under deep they may be stiD present m a rumor degree. 

If the muscles are of a wooden and unvarying hardness, tetanus is 
almost certainly present. An increase in the sue of the muscle, 
po«ibly due to obetruotion of ita lymphatics, without tenderness 
or soboutaneous u conclusive evidence in &vour of local 

tetanus. 

When there is any doubt as to the diagnoais the condition should 
be sseumed to bo liy*#] as in local tetanus it is never possible 

to say whether generahsatioD may not develop later Early 
Injections of antitetanio serum should prevent this, and they will 
do no harm even if the spasms are not really due to tetanus. When 
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ever it is possible that the spasms are wholly or in part hysterical 
in origm, the effect of psychotherapy should be tried 

Localised lelanus following a tcound of the pectoral muscles — Pte M , 
aged 31, was wounded on July 25th, 1916, by a small fragment of 
shrapnel, which lodged in the outer part of the left pectorabs major 
without injuring the ribs Nmeteen hours later he received a prophy- 
lactic mjection of antitetamc serum Two small pieces of metal were 
removed from the wound on August 17th The next day he had a 
“ jumpmg ” sensation over the wound, which was now about the size 



Fia 43 — Case of tetanus, localised to left arm, left side of neck and pectoral 
muscles, following a wound m outer part of pectorabs major 

of a s hillin g On August 20th he complamed of spasmodic pam m 
the left arm, which soon became so severe that it could only be reheved 
by mjections of gr J of morphia When he came under my care on 
the 30th, the pam had much diminished , the outer part of the pectorabs 
major, though not the clavicular portion, together with the biceps, 
brachiabs anticus, deltoid, trapezms, and supra- and mfraspmatus 
were m a condition of constant spasm (Fig 43) Some days later the 
triceps and flexor carpi radiabs also became affected The patient’s 
head was sbghtly mclmed towards his left shoulder, which was con- 
siderably raised , his arm was at first sbghtly abducted, but later it 
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vu bdd firmlj to hu nde and tKe foteann wu fully flexed Uie hand 
wu aenu-proaated Uie palm being in contact vith the epmastnum. 
The moacles of the forearm and h^d were not affected. The ipoam 
Tu to extreme that it ooold not be overcome oven ■n£cientiy for a 
toTcl to be maerted in the flexnros. The aSected moaclei were of a 
wooden The cucnmlerence of the left arm waa 13 inohea 

that of the n^t, whan the biceu waa contracted aa atron^dy aa ponble 
wu only 111 uichea, althoogn the patient waa nghtdianded. The 
moeaaed aixe of the moadea wu ao great that the akm conld hardly 
be raoed from them^ bat there wu no cedema, and the foreanna were 
equal m arromterence The contraoted moadea were not tender on 
preunre. No aoond ooold be heard on anacnltatlon of the mnaclea 
there wu no venation in the degree of contraction, and no twitching 
occomd on toochmg the or with exatement. There wu no 
rigidity of the mnaclea of the jaw neck, abdomen or eight arm. The 
eooatant inam prodneed on aching pa^n which mtorfexed with sleep 
Utlor W J TorreH applied diathermy to the muadea, which relax^ 
•hgatly K that they oo^ be tested clectneally the reactiona to both 
faradiua and galvaniam were normal and eqoal on both ndea. A 
hot ^th alao produced alight temporary relaxation. Belaxntion wu 
incomplete even xmder deep general anaxtbema. The alan over 
the eoftt ra rted mnaclea felt warmer th*” on the other mda and the 
patient htm a df noticed the diffarence, hot otherwae aenaaiion wu 
tmaSaeted. 

On Anguat 23rd and September 7Ui and 11th 1 000 nnita of anti 
tetanic aeinm were mjected mbcntaneoualy The aatne qnantoty wu 
gn^ intrathecally on September 9th- The cerebroaqumii fluid wu 
ander n o rm al preaiure it contained no and had no e fleet when 

by Profeuor Bhemngton mto the muadea and nervea of data. 

By Beptembec 11th the muacle* except the peotorala, had oonaider 
aWy relaxed. The arm waa now only painful at night Ita circam- 
11 J in o hf ii , and by September 16th it wu only llj On 
tae 32ad the dehaid and the outer part of the pectoralis were the only 
®otrftcted mniclee. 

T ^ patient a oondition iteadily improved hnt when 

him on November 30th the deformity cauaed by the contrao* 
to campletely disappeared and ne wu nnabk 

ma arm above hia ahotudeza in apite of exermaea aTwt peasive 
nw^ienta. The mcroaaed exa of the Tonarlea bxd given place to 
TTT^ *^phy the circumferenoe of the left arm being now only 
T®ry wall and wu able to do bght work m the 

Treatment 

^5**baed tetanua, tf rooognieed eariy ahoald be treated Uko 
®^iiary tetanna, u it fa impoemble to foretefl whether geueraiiaation 
occur If reco gni a ed only at a later atugo, when the danger 
8®oerahaation la ahnoat ne gligib le, it la mfflrieTit to mjeot 20 000 
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units intravenously The stiffness, which often persists for weeks 
or months after the acute stage has passed, requires regular 
passive and active exercises, preferably after the apphcation of 
radiant heat 
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CHAPTER XXVU 
WAR NEPHRITIS 

Wax nephntu u a fqnn of aoata glomattilar neplmtu, whiah 
taBome* an epidemic chaxa-ctar among Boldiea on acbTO eamce. 
In the laafc war tho condition ^ras also called trench nephnti*, but 
the name wm« unsmtable, oe there were maa^ casei in men of the 
Anny Service Corpt, ammunition oolomna, headquartere troope and 
R-A ■who h^ never been m the trenchee. 
iStlology 

Acute nephntifl la a comparatively rare dieeaeo among adults in 
mvil life. It does not appear to have been common m any campaign 
before tliax. of 1914-18 except the Amoncau CSvil War m which 
over 14,000 eoldieiB of the Northern Armiea were invalided for 
nephntia, and to a less extent m the Franco-Pmssian War The 
disease appeared in the spnng of 1010 and its mcidenoe steadily roee 
un June, by whkh tune there had been 1 061 cases m the Bottah 
Arm y m Franoe and Flandeea. After thia the mcadence remained 
faidy constant tOl the end. with nregolar waves which did not 
dep^ upon the weather or temperature. The hospital admission 
rate m France for nephritis was 7-4 8 0 O-O and 4 2 for 1 000 for 
1916 1916 1917 and 1918 respectively Very few cases occurred 
among French troope until July 1010 by which time the infection 
appears to have spr^ from the neighbcmnug Bntaih Imee. There 
were gmilar but leas eevere, outhreahs among the troope at Oalhpoh, 
except at Suvla, and at Salotuoa, and m the Italian Arm y m 1916 
The diseaaa was vary pievaleut among Oerman and Aostruui soldiers 
on every front after the spnng of 1916 bnt not a gngU case 
was observed m the Tark»h Army It was rare among offlcera of 
all nationahties but was leu so at the end thaji m tlw first year 
of the -war No officers died m France from nephntB m 1916 and 
only two darmg 1916 No cases of genuine war nephritis occurred 
in training camps in 

The majority of cases occurred among soldiers who were previouily 
healthy There is no doubt that an eaiher attack of acute nephntia 
rendered an individual more liable to develop the disease, which 
then tended to be unusually severe. In a senes of 671 cases of war 
nephntis 11 per cent, gave a history of a former attack (Bradford, 
437 
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units intravenously The stifihess, which often persists for weeks 
or months after the acute stage has passed, requires regular 
passive and active exercises, preferably after the apphcation of 
radiant heat 
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few caa« B cdi waa isolmtod, but tba wn* probably due to oomcident 
mteftuuLl diatuibancea and was of no patbologtcal Bigmficanoe. 
BioDohitB preceded or accompanied the nepbritu m 30 per cent, of 
the raiuw (Hume) it waa, however common among I n d ia n troopi 
m ipita of their freedon^ &om nephntu. 

There u tome evidence that the diaeaae is oontagioua. A sistei 
two ordfidies, who were on duty m the nephntia wards of a 
general hoepitab oontcacted the d mease, thou^ they had never 
been to the front, and the laboratory attendant, who examined all 
the unnes of nephnha caaet, alao developed the diMieae (Davies and 
Weldon, 1917) The contagion was not piwent m the soil, as a 
division already prondmg a moderate nombei of oases contmued 
to do so when moved to a different part of the line end another 
diviiton, which had hitherto been comparatively immune, became 
DO more than before when it took over the trenches 

belonging to troops amftng whom the disease was well estabhshad 
(Dunn MoNee, 1917) There is, herwever somethmg about the 
oondrtKms of life of the soldier as distinct from the aviLan, which 
makes him specially liable to acute neplmtis, as it did not ooour 
among the crvilian population or refugees of Belgium or Franca 
hving among aoldiers, many of whom were billet^ on crvOlans. 
This was m stnking oontrast. to the parallel of moat 

eptdeniio Hinfiasen amnng civilians soldieia. 

The mcadenoe of the disease was never sufficiently great to be of 
any reel importanoe to the strength of the Army In the records 
examined by Dunn and MoNee the largest numbers occosmg m a 
battalion were tan cases m four montha. Other battalions m the 
tame division KaH three or four or perhaps not a «ng]>s rmiiA m the 
tame period. Bometunee four or five oasca oocuzted m the oourse 
of a few days m a unit which had been &ee from nephntu for several 
months, and the outbreak was not naceoarily foQopred by the 
ooourrence of addtttnruil oaaea. 

Morbid Anatomy 

Dunn and MoNee had unique opportumties of mvestigating the 
morbid s n at om y of trench nephritis, as they ftTarnTni^d the organs 
of thirty five ciiee, m which death occurred between the 
and fourteenth day and m which there waa no evidence, such as 
overgrowth of connective tissue, pomtmg to pTe*existiiig renal 
d i sease. The pathological features were remarkably irntfi-rrm . Th* 
appearance of the lodneyi to the naked eye was nnrm«1 , A 
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1922) In a few cases with no definite history the symptoms or the 
autopsy in the acute stage pomted to the existence of chronic 
nephritis 

Exposure to cold or wet aggravates war nephritis when it has 
once developed and may produce an acute attack in men whose 
kidneys are already damaged, but it was certainly not an important 
factor in the large majority of cases The disease was rare m France 
durmg the first winter of the war m spite of the frequency of 
exposure to cold and wet , it became common m March and April 
1916, when more cases occurred than m the precedmg seven months, 
and the high mcidence contmued through the summer The 
majonty of cases before March 1916 were acute exacerbations m 
middle-aged men ivith chrome renal disease and were not genmne 
examples of war nephritis Sudden changes m temperature also 
appear to be of small importance, as such changes were never as 
extreme on the western front as m the South Afncan and Eiisso- 
Japanese wars, m both of which nephritis was very rare If cold 
had been an important factor, Indian troops would probably have 
suffered greatly &om the disease, but only three cases were reported 
among them , this was perhaps due m part to the protection against 
c hills afforded by the lorn cloths they constantly wore 

The nephritis might conceivably have been due to metafile 
poisomng caused by the consumption of tinned rations, but no trace 
of metalhc poison was found m the urme War nephritis is certamly 
not a result of the chlormation of water, as it was just as common 
among men who never had any as among those who constantly 
drank it Alcohol was not a factor m its production , 13 out of 
Hogarth’s 76 cases were total abstamers 

Acute tonsiUitis and other infections may be followed by nephntis 
among soldiers as among civihans, but this accounted only for a 
very small proportion of the cases Cultures from the throat m 
ten soldiers with nephritis did not differ from cultures from ten 
wounded soldiers, and m both cases the throat was less septic than 
m ten civihan patients who were m the same hospital for vanous 
surgical conditions (Cantie) A positive Wassermann reaction was 
found no more frequently than m the army generally 

Diarrhoea frequently preceded the onset of nephntis m GaUipoh, 
but this was probably accidental and due to the extreme frequency 
of the former, as no such history was obtamed m the majonty of 
cases occurrmg elsewhere The urme was generally sterile , m a 
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gradujdly replEced to a large extant by hsmatima ea the moet 
obviona tyiuptom m botb tte idiopatluo and eoailatinal nepHntia 
of civil life. He inggeeta that its frequency as a premonitory 
•yreptom in war was due to the adverse condltiona under 

which it w^ contrartod, as a state of sobnonnal health apart broni 
kidney is ocoompanied by a tendency to oBda m a. Slight 

ascitM sometimea oocorred, but hydiothorax was rare. Pulmonary 
(edema w^ common. 

The headache, more commonly frontal than ooogutal, was often 
sufficiently severe to prevent sleep It waa sometimes accompanied 
by verti^ The breathleasnesa waa a very constant and char- 
acteostiQ early symptom at the onset it might be present only on 
*'T»irfann^ but it generally became contmuoua by the time the patient 
reached hospital, when it was apt to be meet TusTVed at night. It 
was associated with short and npid respirabon and was someti m es 
■0 urgent and distressing that it suggested the presence of ainite 
bronchitis or pneumocua- It waa pnmanly due to pulmonary 
cedema, but bronchitis was a contributory factor 
There wu often some pam m the lower part of the back and the 
hups. X frequently notioed tenderness m both loins, and m some 
cases the kidneys were palpable and appeared to be enlarged 
as well as tender The pain waa probably due to stretching of 
the melasbo capsule of the ooogeated kidneya. The temperature 
was often raised to 100° or 101° at the onset, but nmnorous cases of 
eipial seventy were completely afebrile from the earliMt stages. 
Sweating was much more frequent than m other forma of nephnbi, 
and hsr^ lahiahs was some fames ohearved. Bronohifas was often 
present and mi^t causa a troubleeoioe cough. In oold weather 
severe bronchitis and broncho-pneumonia were tygom on, but 
pleansy was rare, and pencardifas was never recorded. 

Nausea, vamihng, alight drewamess and apathy w^ere frequently 
present. Epflepfaform convolnons sometimes occurred suddenly 
m apparently slight cases, generally early m the oouree of the illness 
but the bk>od preasure was then always high. Severe uzaunio 
convulsions, if not frtal wi thm the first few houra, were generally 
followed after a few days of semi-coma by rapid tooovery (Snndeh 
and Nanlavdl, 1917) An ammomacal odour was often noticeable. 
Amauroets might occur and I saw ous case with transitory acute 
m i ni a. Cntaueous eruptions ware rare, aial cramps anil ^meng 
dyipncea did not occur The terminal symptomi m casM dying 
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few were slightly enlarged, and the cortex was often pale and the 
pyramids somewhat congested The capsule was never adherent 
and the surface was smooth The only constant change occurred 
m the capillary blood-vessels of all the glomeruh uniformly through 
the whole kidney There was often some hyahne thickening of 
their walls , the capillaries were dilated and more or less completely 
obstructed by numerous cells, consistmg chiefly of swollen endothelial 
cells with a few polymorphonuclear leucocytes and lymphocytes, 
but few or no red corpuscles The vascular obstruction gave rise 
to secondary fatty degeneration and catarrh of the glomerular 
epithehum and to a less extent of the epithelium of the tubules 
There was no evidence of inflamm atory reaction, no cellular or 
fibrmous infiltration of the connective tissue being visible, even 
round the glomeruli, but small haemorrhages were occasionally 
found Beyond the slight secondary changes already mentioned, 
the tubular epithehum was remarkably httle affected Some long 
hyahne casts and small collections of blood were found m the 
tubules 

In all but two out of the twenty-two cases, m which Du n n and 
McNee exammed the lungs, pathological changes were present In 
sixteen characteristic alterations were found, m addition to the 
oedema which was constantly present and the acute bronchitis or 
broncho-pneumoma which was one of the chief causes of death 
The walls of the termmal bronchi with their infundibula and 
occasionally the mucous membrane of the bronchioles and some of 
the larger bronchi were -swollen with oedema and the Immg epithe- 
hum was lost, the surface bemg covered by fibrm Many of the 
correspondmg pulmonary capiUanes were thrombosed, but no 
inflammatory reaction was present There was no exudation mto 
the alveoh m the absence of broncho-pneumoma, and, when this 
was present, other parts of the lungs generally showed the character- 
istic changes just descnbed, which had only been observed before 
as a result of the inhalation of imtant gas 
Symptoms. 

The first symptoms were generally oedema, headache and breath- 
lessness (Edema, though uncommon m the cases which occurred 
before March 1915, was later almost always present It was rarely 
umversal and never severe It began m the eyehds, face, feet and 
hands, and after a short tune it mvolved the back and flanks 
Osman has pomted out that m the last seventy years oedema has 
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epiUiehal blood casta were uncommon. A raiying and oocaaion> 
aEy oonndertble amount of blood was prownt fbvar waa generally 
well and nylemfl abght or absent in cases m which the umw 

was at htat smoky or rod. There was often a good deal of pna 
of polymorphonoolear calls and largo round mononuolear 
often containing blood pigment this was probably of renal 
or i gin, as deSnite evidenco of pyelitis was rarely present. 

Improvement occurred rapidly Wben fever was present the 
temperature generally fell in a few days, but occasionally remained 
shghUy raised for boeqs weeks. 8omebmes the oadema lasted 
on^ two or three dayi it generally disappeared within ten days 
and was rarely present Longer than a fortnight by this time 
the patient often felt quite well Unemio symptoms disoppeared 
within the same peood. The bkiod pressure fell the obguna 
was replaced by polyuns, and the abnormal oomtituents of the 
Tinnn m quantity disappeanng completely in three 

or four weeks In most oases, al&oogh a little albumin, » few oasts, 
and oocaaioaally a good deal of bV>od might remain for a ooniiderable 
peaod after all other symptoms had disappeared. Sometimes the 
albuminacu was Intermittent before it fin^y diaappeaied. Ooca 
■tonally blood reappeared m the anna and the albumin mcreesed m 
quantity other eymptotns might return, but a recurcenoe of 
cedema was rare. A return of albuminuna and Bometnnea of blood 
but without other symptoms, somstimas occurred after they had 
been absent for some weeks, generally as a result of an indiscretion 
m diet or ovei-ezertian. 

A reduction m hamoglobm out of proportion to that of red 
oorpueoles oocurred m the more ohronio oases, and there was 
generally a relative mcxease of la^e mononnolear oella m the 
blood. 

It must be remembered that no eimple methods of mii^jtnnng 
blood urea were availabla dozing the war period, so that very few 
estnnatea were made, but Qiroux and Q nmn (1916) found that the 
blood contained excees of urea dunng the acuta state the per 
centage then graduaHj fell to normal, except when there was 
evidfitice of preceding ohionio nsphnUs. 

Diagnosis 

Before labeUmg a case of nephntia m a soldier on active service as 
War ne phn tis , it is neoesteiy to exclude the ordinary causes of 
nephnttt, such as scarlet fever acute tonsillitis jaundice. In 
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from iir£Bmia were oliguna, headache, vomiting, rapid and laboured 
breathmg, muscular twitchmg, occasionally general convulsions, 
and finally coma. 

The blood pressure was always found to be raised if taken in the 
evemng Those observers who found the nse less constant prob- 
ably made their records m the mommg, as there was a considerable 
diurnal vanation, the pressure at 6 p.m bemg often 20 to 60 mm 
higher than at 10 a m (Abercrombie, 1918) An evemng rise of 
blood pressure is, however, common m all forms of Bright’s disease 
m which the arterial pressure is raised at aU (Osman) The mcreased 
seventy of the headache and dyspnoea at night was probably con- 
nected with the nse in blood pressure The mcreased pressure 
often lasted only from five to ten daySj but m some cases it con- 
tmued for a few weeks The mommg systohc pressure was generally 
between 136 and 180 mm , it was highest when ureermc s 5 rmptoms, 
especially convulsions, were pro min ent, and it might then be even 
200 mm The heart was not dilated, and, as m other forms of 
acute nephritis, cardiac hypertrophy could never be demonstrated 
earher than six weeks from the onset, and even then it was rare 
and very sbght True albunununc retmitis occurred only m rare 
cases with persistent albummuna and a high blood pressure, when 
the disease appeared to be becoming chrome Shght hyperaemia 
and oedema of the optic disc were, however, not uncommon m the 
early stages, and several cases of transitory retmeedema occurred, 
sometimes with plaques and occasionally detachment of the retma, 
but very rarely haemorrhages or changes m the blood-vessels (Jessop) 
The retmal changes disappeared about the same tune as the facial 
oedema. 

The urme was often scanty at first, especially when there was 
much oedema Ureermc symptoms were sometimes accompamed 
by suppression for twelve or twenty-four hours, but in many cases 
there was httle or no reduction m the quantity, and Dunn and 
McNee recorded the case of a man dymg from ureemia, who passed 
62 oz of highly albummous urme m twelve hours The quantity 
of albumin vaned greatly m different cases and from day to day 
m the same case , it was often considerable at first The amount 
frequently diminished greatly m the first few days, and it imght 
almost disappear m a week Casts were generally found m large 
numbers , the majonty were hyahne, many contauung a few mtact 
cells from the renal tubules , others were partly granular and partly 
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It u napact&at to distiogouh war oephatu horn acafco ex^cor 
bctjoni oi oidinuy ohronic reoBl dueue^ Tiia Uttar ocouza u 
« nzU m oldar mao, tlie haart u hypettrophied, tba blood tmmU 
Uudranad, retina] cbangM are pnMnt^ and cedema maj be sb^t 
or abttnt. 

Proi^o^ 

Tbe immediate toortalitj of war nepbntia woa about 3 per cent« 
Death waa almoat alwaya doe to oranua, acute broDcbitu or bronobo-- 
pnetmumla. About dfi per cent. leooTered completely generallj 
within four weela:> and retntnad to doty ebowing no fuitbei evi 
dance of oeplmtii. The remauung 35 per cent, were mvaltdad from 
the nmce for nepJmtie. Of tbeee aboat 06 per cent. lecoTeied 
complataly moftly witlun a year of the ooMt* bat a few ap to five 
yeaca, and a nomber between sx and ten year* bom the 
ooaet (Ocman, 1936) The mortality of thoee idio ware diaoharged 
£ttus the army on aocoont of nephntw can be eetonated from the 
fact that out of 13,600 men recoiTing penuona for nepbntis i 118, 
or SO pec cent, had died by 1927, probably twn-tbirda from chronic 
nephntaa and the remainder from other cauMa. 

Pocthei deUiU about the prognoeu can be gathered &om the 
detailed mveetigatioiii of AberorombiB on a imall eenes and of 
Ooman on a yery large eenee of oaeea. 

Abexccotnbie inreetigated the after hiatory Dp to Korembei 1917 
of 171 onaeleoted caaM, which had been luxiai hU care at a 
baas hoepital m Fcanoe between April 1926 ond Eebroaty 1916, 
Six had died, one in Franoe, three m Engluh hoepitala and two 
^Rer dieohargo bom hoaprt^ Of the remaming 166 39 ware 
InTahded for nephstu during theb Bmt period of treatment m 
hoapitala, and 92 more were rabeeqaently diaohaiged for 
Mphntii after totormng to eome form of duty 109 (66 per cent.) 
^^bimed to duty and ihowed no farther evidence of nephatia 
19 of tbeee became fiat-hne troopa. Of 68 oaeoe, m which the 
penod from the omet to the diaappearanoe of trrjirpv? 

aymptoma and the re-oatabKihroont of the unnary flow waa more 
than 34 day*, 60 per cenA died or were invalided, whereea of 97 
in which this penod wac 34 daya or laai, only 37 par oent died 
or were mvahded. Foot pstianta lubaeqaazitly developed pul- 
^iwnaiy tubenjoloais, 

■ARer the war the Miniatiy of Penuona arranged that 
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France and Flanders when jaundice was present, however shght, 
nephritis was generally a symptom of infection with Leptospira 
tctero-haemorrhagica, and m Galhpoh and Mesopotanua of epideimc 
catarrhal jaundice This corresponds with the fact that jaundice 
m civil hfe is one of the commonest causes of acute nephntis apart 
from scarlet fever and tonailhtis In the Austnan army many 
soldiers took canthandes and chrormc acid m order to gam their 
discharge on account of nephntis, but no case of self-produced 
nephntis was recorded m the alhed arimes 
Young soldiers are occasionally sent from them umts to hospital 
as cases of nephntis, but on examination of the unne no albumen 
IB found. These are probably cases of functional albummuna and 
not nephritis at all A man may have fallen out durmg a march 
on account of famtness, and exammation of his urme has shown the 
presence of albumen This is simply due to excessive exertion, 
and IS comparable to the temporary albummuna which frequently 
occurs after athletic contests These patients can be sent back to 
their umts after a short rest, as the albumen generally disappears 
m two or three days and almost always withm a fortmght, and this 
form of albummuna does not m any way predispose to nephntis 
Lyall (1941) found albummuna on more than one occasion m 110 
out of 20,000 men (0 55 per cent.) when exammed for recrmtment 
to the Services Of these 31, or about one-third, were cases of 
functional and transient albummuna the unne passed durmg rest 
was free from albumen , it contamed no casts, red corpuscles or 
leucocytes, the blood urea and the urea concentration test were 
normal, there was no recent history of an illness which nught cause 
nephntis, and there was no rise of blood pressure In an additional 
22 some feature was present, such as albumen at rest, occasional 
granular or hyahne casts, red corpuscles or pus cells m the urme, 
or a rise of blood pressure, which pomted to possible shght nephntis 
In 14 there was more defimte cluneal or pathological evidence of 
recent subacute nephntis and m 31 of chrome nephntis, although 
the men felt well and had not sought medical advice FmaUy 12 
showed evidence of urinary infection, mcludmg tuberculous McLeod 
and Amemlle (1916) found that the mcidence of albummuna m 
apparently healthy British and French troops was between 1 6 and 
4 7 per cent imder vanous conditions m France, but was as high as 
10 1 per cent among recent reermts durmg strenuous trammg m 
England 
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IromedkU morUlIty (anemu broiiclio<paeamQma) 3 

Complete recorery end retain to datj 64 

loTiitded 33 

recorery mostly witbm a year bat ap to 10 year* 18 

ehmntn nlh iTTruntir iA ^th HO SlglU of IiephlltlS 2 

(JiropKi nepbritii without hypeitenuon 3 

chroQjo nephritB with hypertenitoa 3 

died of unemui ___7 

100 

Total death* 10 

Total pocoveiy 82 


Chr aJboiniiiQna'I p /Of these eome may have later recovered 

Che. nephnU* / land eome died of nephnta. 

Thtte figorofl are very cmflar Ui those recorded by HUi* (1942) m 
hi* analyaiB of 225 case* of nephntu among civiharui under hi* core 
at the London Hocpital 4 per cent, died m the acuta stage 4 par 
cent, ran a rapidly progressive coarse m death within a few 

n»nth*, 10 per cent apparently became ohrouic and 82 per cent 
toadfl a oompleta recovery 
Is War Nephritis a Specific DLsaass ? 

The epidemio chatactar of ths disease is the most stnlang feature 
of wii nephntia. Its festores are essentially cmilar to 

those of acuta nephntu m young adults in civil life. fKdwma i* a 
more oonunon aiwl hiwmAtrtinn ^ oominon presenting symptom. 
The frequency of dyspnoea, the ranty of inflammatory oomph cations, 
^ the low imnv!idifUa mortality m spita of ths habihty to sodden 
attacks of t mpmln nnnv ntmnw are othsT ■tnlnng features of 

naphntit. The late remits of acute nephntis are approu- 
Eottely the same m adult avihans as m soldiers on active servioo 
(Ottnin) 

The morbid anatomy of war nephntis does not difiei m any way 
&®n that of acute nephntis m civil Ufa. It seems probable that it 
* iwt a *peaflo dwiaae, but is a form of nephntis ooenmng among 
and presenting certam nnosual fiBatures as a remit of ths 
viry- different oonditiona of life of a war worn soldl g T and a civilian 
of the same age. 

Treatment 

m bed and wannth are the first — ontaaLi m treatment, 
should be continued Tintal all symptoms have completely dis- 
*H*®sred and, if poaaiblo, until the nnne is normal. If, however 
an i ni tial peood of two mnnth« m bed the of thg 
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receiving pensions on account of war neplmtis should be exammed 
annually by MacLean and de Wesselow The records of the 
observations they carried out between 1920 and 1926 on 
5,120 cases, in which the data were sufficiently detailed, were 
analysed m 1936 by Osman. He found that they fell mto six 
groups 

(1) Complete recovery — In 37 per cent there was finally no 
albununuria or other sign of kidney disease In some albumen was 
already absent at the first attendance, but m others it gradually 
disappeared durmg the following years, even as long as ten years 
after the onset 

(2) Recovery except for slight albuminuria — In 19 per cent the 
albumen steadily diminished from a previously larger amount, often 
at first accompamed by casts or red cells As many cases m group 
(1) passed through this stage before ultimate recovery, it can be 
concluded that the large majonty of the cases m group (2) can be 
added to those of group (1), makmg a total of 56 per cent with 
complete recovery 

(3) In 11 per cent well-marked albuminuria persisted without 
other signs of nephritis 

(4) Chronic nephritis without hypertension — In 15 per cent casta 
as weU as albumen were present The albumen vaned from a trace 
to a large quantity and was sometimes accompamed by red cor- 
puscles, shght oedema of the feet and legs, and occasionally by 
mtrogen retention Some of these probably recovered completely 
and others dnfted mto the remaimng classes 

(6) Chronic glomerular nephritis — In 12 per cent classical signs 
of chrome glomerular nephritis were present 

(6) Persistent hypertension — ^In 6 5 per cent hypertension was 
the only abnormal sign, except for a trace of albumen without casts 
m two-thirds of the cases 

Subsequent attacks occurred m 7 per cent of the whole 
senes of cases, but this did not appear to prejudice final 
recovery 

The following table shows the fate of a hundred army cases of 
war nephntis m the course of ten years as calculated from the 
above statistics 
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urine stows no farther improvemenc during a third month, the 
patient can be allowed to get up in spite of the persistence of albu- 
minuria. A return of symptoms after getting up is, however, an 
indication for a further period in bed. The diet should consisi: for 
the first two or three days of glucose lemonade and miit. Farin- 
aceous puddings, milk, bread and butter and vegetables can then 
be added- A larger quantity of nitrogenous food should be allowed 
only when any headache and dyspnoea which may have been present 
have disappeared ; an ordinary diet can then be giveh whatever 
the condition of the urine. In the rare cases in which the cedema 
shows a tendency to persist a salt-free diet generally leads to its 
rapid disappearance. The bowels should be kept regular by p aram n 
and, if necessary, plain water enemas. 

Severe headache is relieved instantaneously by lumbar puncture 
if the pressure of the cerebro-spinal fluid is high. UrEemic con- 
vulsions call for immediate removal of 20 oz. of blood, and their 
return can be prevented by lumbar puncture. 

Great care should be taken in the transport of nephritis patients, 
as the fatigue and exposure likely to occur in long Journeys may 
lead to aggravation of the symptoms. 

Owing to the danger of relapse on exposure to the hardships 
inseparable from active service, few men who have once suffered 
from acute nephritis can safely rerum to more than light duty at 
home, and then only if there is no albumen when they axe on full 
diet and doing a moderate amount of work. An exception can be 
made for very slight cases, which appear to recover completely 
within two or three weeks, but only after a preliminary penod oi 
three months’ light duty followed by three months’ fuU duty at 
home. During the whole of this period the soldier should be under 
medical observarion, and his urine should be examin ed once 
a week. 

If the albummuria persists for more than six months, the patient 
should be discharged from the army, but as much as nine months 
may be allowed for young men in whom no cardiovascular changes 
have developed- There is, however, no reason why such men 
should not be employed as clerks or at other indoor sedentary 
occupations with the army at home. But no pataeni can be 
regarded as cured until albumen bas been absent for three months 
in spite of a full diet and an average amount of muscular 
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lliat pyogemo mfecboii of the skm (pyodermia) wu the pre- 
poodenting cense of tkin disease on the Trestern front u lUastnted 
hj the following figures coUectod by Semon and myself (1917) 
Ocit of a total of 669 cases obeerred by us and admitted to hospital 
between April 1st and May 9th, 1917 631 were sofienng from 
pyodenma. Of these m 4Q2, or 71*6 per cent,, the pyodennm was 
secoodary to parostio mfectioin Scabiea olone waa responsible m 
171 cases (57-6 per ctnt),PaJtctdott*cor]X>nsm 257 (66*9 per cent.) 
while m 24 (5*6 per cent.) the two infections co-existed. In 112 of 
the remaining 179 coses of non parasibo pyodenma the pyogenic 
infection appeared to be a compbeafaon of the sebordiCBio state 
and m 67 no defimte predisposing oause conld be determined. It 
■honld be noted that oat of the total of 669 caaea only 3S (6*6 per 
cent.) were «nffffnng from other than pyodenma, e.g 

P*onasii, herpea loster eciema, nngworm, etc,* 


SGABEEa 

•'Ctlology 

For oontogioa with the acania of scabies to oconi it is probably 
essential that one or more impregnated young females which are 
sctirely mohlla at night-tune, should be transmitted from an 
infected person. Thu may result directly and almost inevitahly 
from iharing the bod of a aoabietso, thus accounting for famntmT 
•pidaiiiKB and for the frequency of a venereal ongm of the duease. 
WaH^nby (1941) with the aid of volunteers mvestigated the posai 
hihty of transrnuaoa of acabtes by contact with bed clothing and 
^^Dderclothing Contrary to what has hitherto been believed thu 
appear to be a rare cause of contagion. In 63 eipenmenta 
with miderclothmg and blankets the was transmitted only 

although everything was done to favour transmuaion. In 
r^one of the 26 eipenmants with blankets alone did mfection occur 
On the other hand, tranAmasion by comparatively slight personal 
Contact u readily aocomphshad. Msllanhy concl^es that 
IS usually franunitted by personal contact either of a ihght or of a 
^®*r®al nature. He pomta out that pnAll children are often the 
first members of a family to bo mfected. They probabty 
thor mothers, who m turn transmit the disease to their hnsbands. 

t ^ Btatlitlijel rtody of tlie ln«**>l<»Tw of KmUe* and padlculoaU 

y ^ Voinroe 8 of U» OffUtal HUtory of tU Wart ilodkai 

(Loodflo, 1923). 



CHAPTER XXVIII 
SKIN DISEASE IN WAR 
By H W. Barber, FRCP 


Introduction. 

The following account of diseases of the akin in the last war is 
based, apart from a study of the hterature, on my experience over 
a period of several months m 1917 at a base hospital m France, 
which was largely devoted to dermatological casualties. No 
attempt will be made to deal with diseases which occurred m the 
Eastern or other theatres of war. 

As wiU be evident later, the enormous number of casualties firom 
skm diseases on the Belgian and French fronts was primarily due 
to the prevalence of two animal parasites — the 'PedicnAus corfons 
and the Acarus scabiei, and secondarily to the seventy of the 
superadded pyogemc mfection which these engendered That such 
infection should occur was mevitable m view of the conditions of 
trench warfare that then existed, but apart from trauma of the 
skm by scratchmg and the restricted opportunities of washmg 
and changing clothes, there was another very important factor 
which unquestionably favoured the growth of pyogemc organisms 
m the skm, namely the seborrhceic state This m turn was 
favoured by the character of the diet that obtamed among troops 
on active service 

We thus see that infestation by two common parasites, lack of 
cleanhness, and a defective dietary were the factors largely respons- 
ible for the predommant features of the dermatology of the last 
war. It 18 hkely that the same factors accounted also for the large 
number of casualties from skm diseases that occurred m previous 
wars For example, out of an army of some 600,000 men m the 
Amencan Civil War 32,000 cases were diagnosed as scabies and 
36,667 were merely recorded as “ skm disease,” and m the Napoleomc 
campaigns cases of scabies occurred m hundreds of thousands 
(MacCormac) 

Under the improved conditions that our troops enjoyed m France 
up to the time of the evacuation m 1940 the mcidence of skin 
diseases was very much less than m the war of 1914-1918 
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betirea the •event/ of tho eiuptioD aod the number of paraatee, 
Bmce those with few rJimra] i/mptoms may harbour largo numbers 
ssd those with an extensive eruption and much secondary p/ogemo 
iniiBction very few Pus appears to kOl the that come m 

contact with it. 

In both scabiea and pediculosia corpona the outoneoos kaons 
maj be divided mto primary ones caused directly by tho respective 
psrantei, and aeoondaiy ones resahaeg from scratching super 
added infection with pyogenio organisms. In scabies those that 
may be regarded aa primary are — 

(1) Tho burrow run, or conioalos. 

(2) The vesicle, 

(3) The indnrated papule. 

The secondary lesions consist of — 

(1) Bciatch mart^^ 

(2) Erythema tons macnles or patches grid niticanal wheals or 
pspoles. 

(3) VsnoQs types due to secondary infection with staphylococci 
^ ctreptoooca e.g. pustalee, which dry up to fonn emsta, 
hi^ impetigo which may bo of the bullous type, ecthyma and 
mfeettvo ecxematcid dermatitia. 

(4) Ecxema of non-mfectrvo nn gm, which occurs aa a rule m those 
subject to ecsetna ami probably results from scratching 

Lmiohs (1) Tha bvmv — This is absolutely pathog 
of the disease. It is formed by the impregnated female 
P*t»srte m the deeper parte of tho homy layer of tho akin. Raising 
“®®lf to an angle of 45° by nwma of her long poetenor bnatlea, 
^ tears throngh the homy layer until she has excavated a oavi^, 
she enlarges by lateral movements. She then by forward 
P’^peaaon createa a tunnel, in which as she advances, she layi 
her eggs. 


The folly formed burrow vanes m length from two or throe milh 
® centimetre. Occasionally straight it u as a rule onrved 
shape of an 8 or of a hotse-ahoe. It projects a httle from the 
^lace of the surrounding skin, ao that it may be felt as a shght 
on palpation. Very often greyish black pomta may be 
thw are the openings m tho roof throng which freshly 
hed larva have emerged, Tho cohrar of tho burrow dopeods to 
extent on tho habito of the host. Among cleanly persons 
®iay be shnost white and difficult to see bat it can be 
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Among children scabies is doubtless spread durmg play by 
holdmg hands and putting their arms around each other’s necks 
Investigation of scabies m the Army shows that a large number of 
cases may be traced to infection on leave, and m many, as m the 
last war, a venereal origm is probable There is httle to suggest 
that the disease is spread from man to man m the Army m England, 
but I am satisfied that this occurred in the war of 1914r-18 m France 
Nurses may acquire tHe disease by tendmg scabietic patients 
confined to bed 

Although the acari, larvm and nymphs can hve only for a very 
short tune away from the body, Munro (1919) showed that ova 
could be hatched out even when exposed to a temperature of 6° C 
for periods of from one to six days But smce they are normally 
hatched m the female burrow, it is not likely that they would often 
be found m clothmg or blankets 
Morphology of the parasites. 

The female, ]ust visible to the naked eye, is oval m shape, 
about one-seventieth of an mch m length, and grejush or reddish 
in colour She has on the ventral surface eight legs arranged m 
pairs. The two front pairs are provided with suckers and the 
postenor ones with long bristles The male is much smaller, 
reddish m colour, and very difficult to find. Accordmg to Munro 
(1919) he also makes small burrows at the time of matmg His 
hmdmost legs have suckers instead of bristles The larvce are 
devoid of sexual organs, but, like the adults, the future males 
are smaller than the future females They inhabit the burrows 
m which they are hatched or make new ones m the neighbourmg 
hair-folhcles The nymphs, which represent the mtermediate stage 
between the larvae and adults, also apppeac to madce small burrows 
After about a month the sexually mature parasites are formed 
and copulation occurs. In a last moult at about the sixth week 
the ovipositor appears on the impregnated females 
The Cutaneous Lesions of Scabies. 

Johnson and Mellanby (1941) have mvestigated the numbers and 
location of adult female parasites m 886 men suffermg from scabies 
The average number per man was 11 6 , 62 per cent harboured less 
than SIX parasites, and only 3 6 per cent more than fifty In 63 
per cent the mites were found on the hands and wrists, 10 9 per 
cent on the elbows, 9 2 per cent on' the feet, 8 4 per cent on the 
gemtals, and 4 per cent on the buttocks There is no correlation 
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foand tocoodoiy Ip^orm* ara tcanty or Absent. This papale u 
Etoed cofistderablj above the level of the sarroanding akm and u 
hard to the touch. In oertam aituabons, e.g the anterior axillary’ 
folds, it is m othoES, e.g the scrotum it may be oiroalar 

Its sites of election are the wnsts, elbom antenor axillary folds, 
the ombihctis, the scrotnm and penis, and the buttocks over the 
achrsl taberosttiea. These mdnratod popules may persist and 
contmne to itch for some timfl after the t^^ttaaaa has been snooeesfoUy 
treated 

SicoHDABT Lraioifa. (1) Scraieh marhi — One of the most 
striking features of the generalised scabiebo eruption is the ereotron 
of the pOo-sebaoeons follicles due to contraction of the pilomotor 
Di n sd ea. As a result of thi* the sommita of the foDiolea are excon 
ated when the patient ecrotebes, and oonseqnenUy the majority 
of scratch marks consist of pin pomt blood-crusts at the apees of 
the erected fdhcles, thus contiuting with the hneax exoonataoas 
of pedicukwis corporw (Fig 44 Plate VII) These folhouliir scratch 
iMda are as a mle well seen on the abdomen limbe and buttocks. 
At the same tune some Imear blood-crusts may also be observed. 

It most be remembered that a wmilar folhcuW erection with pm> 
pomt exconahons ocoots in certain cases of prungo for wrampU 
that of allergio subjecta, m whom asthma and hay fover are so 
often od no dent symptoms. In snob cases, however diffoso 
hchemflcation and increased pgmentatioa of the skin always 
develop sooner or later and these are seldom seen to any degree 
m sca bi es. In this oonneotaon it should be noted that some eoeiru> 
p hiba may occur m onahiM, but it is usually ih^t. 

(2) In patients recently mfeoted with scabies erythematous ojtd 
^^^tuanal lenons may be seen, but tlwy are as a rule transitory and 
are later masked by the more -oharadexistio eruption. 

(3) Some degree of secondary pyogemo mfecUon is almost always 
pE^aent m scabies except m early casca. Naturally it is more likely 
to occur m those who are mdifferent to peisonal oleanlineos, and 
vheu some active focus of infection, such as a boO, is already or has 
Ettoently been present. It is apt to be severe m seboithcBio subjects, 

m whose skin pyogemo oigazuama — partiaalaily Btaphylocoom 

S^ow leaddy The prevalenoe of the sebotthcmo state aM the 
oonditioiis under whioh our troops hved m the last war caused 
the majority of cases of sc a bie s to bo comphoated by stspbylocoocal 
snd streptococcal lesions of vanoos V^nt^a tod usoallj of con 
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rendered more visible by touching it with ink or tmcture of lodme, 
the resulting black or brown tmt contrasting with that of the 
neighbouring skm In others it entangles dust and dirt, which 
give it a greyish-black colour, but this may also be partly due to 
the ammal’s excrement, which is easily recognised mtenmngled 
with the ova under the microscope At one end may be seen the 
pomt of entry, at the other is a slight emmence, beneath which the 
acarps hes and where she may be detected with a lens as a minute 
white pomt. By passmg a needle through the roof of the burrow, 
it is possible after some practice to extract her for microscopical 
exanunation It is simpler, however, to excise the whole burrow 
with a fine pair of scissors or a small scalpel, and to place it with 
the imder surface upwards on a shde m a httle dilute glycerme or 
Liquor potasscB 

Under a low power the curved outhnes of the burrow can be 
recognised, and apart from the acarus itself there will be seen the 
ova m vanous stages of development, particles of excrement, and 
perhaps some newly-hatched larvse The ova situated farthest 
from the parasite are m the latest stages of mcubation, and m them 
the structure of the enclosed larvae may be studied. The burrow 
may be situated over a vesicle or pustule, but there is never any 
direct contact between their contents and the acarus 

Burrows are most hkely to be found between the fingers, on the 
pahns, the antenor surfaces and ulnar angles of the wrists, the ulnar 
borders of the hands, the elbows and antenor axiUary folds, and 
the lower parts of the buttocks In men the localisation on the 
prepuce and glans is of diagnostic importance, and here the burrow 
is likely to be associated with an cedematous papule often covered 
by a crust Such a lesion may be of considerable size (“ scabietio 
chancre ”), and provide a portal of entry for the Trej)onetm 
pallidum or of Ducrey’s bacillus 

(2) The vesicle — In the majonty of scabietic patients there are 
found, particularly on' the lateral surfaces of the fingers and on the 
wnsts, small vesicles with clear contents They may be formed 
near or beneath the burrows or mdependently of them. From 
secondary pyogemc infection their contents may become purulent 

(3) The indurated papule — This is one of the most characteristic 
lesions of scabies, secondary m importance only to the burrow 
Its formation is mdependent of the habits of the patient, and it 
may establish the diagnosis m cases m which burrows cannot be 
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complicate the tecoadMy pjogemo infection that acco mp at u ea 
would teem almost mevitabfe in some casea, for example m 
thoee with a predisposition to eoxema, Le to aenmtisaUon of the 
ilin^ i^nd in the teboTTbano state, which appeared to bo the chief 
&cter predupoemg to ite occurrence in the lost war It waa this 
leooadary wfrCTmaiJMrin n of infeotive ongin that rendered treat- 
ment of scabies more difficult and prolonged the convalescence for 
weeks or even months. 

Although in these cases aensitasataon of the skm to a stapby 
kicoccQs was doobtleea the nsoal if not mvanable cause, it must 
be remembered that a senaiUsatioii wath oonseqnent ecze- 

m atua fa on maj ocenr to a streptococcus, and many coses of wide- 
spread, mout intertngo are of this nature. 

Subjective Symptoms 

After exposure to mfecUon the burrows which are the pathog 
nomomc sign of scabies, do not appear for some days. This penod 
of moubatioa vanes bat is nsnally about ten days. It may be 
oocaderably shortened in hot weather and prolonged m winter 
Darmg it however the parent already becomes ooosoioas of 
itchmg, which IS nsnally at its worst dnnng the early part of the 
night, and may be aocompamed by ootbreaks of erythematoni and 
orticaQal lasiona. At this stage In the abeenoe of burrows a 
certain diagnosis is difficult or impomble. 

When the disease is fully established the itching is usually mtense 
with nocturnal exaoeibaboas, for it is the wannth of the bed that 
&voim the actiyiftes of the female acarus. In thoee who work at 
night and sleep by day on the other hand, the itching la cduedy 
diamaL 

As with all potentially pnmtio diseases the degree of itching 
vanes greatly m different persona. While the nocturnal exacerba 
tions are constant, some may complain of it bemg severe 

duneg the daytune. As might be expected, the more highly-stnmg 
and emotional the patient the greater the mteusity of the subjective 
symptoms, and there is not neoessanly any correlation between the 
seventy of the eruption and that of the itching. Some, m whom 
Urge numbers of borrows are found with widespread secondary 
pyogemo infoction, com pl a i n but little either of itchmg or irwrmmu 
Very occasionally particuUxJymcasasoflong-standmgjthepniirtui 
may be almost absent. 

dcoTcpioUa IS one of the farms of parasitophobia and la often of 
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Hideiaole seveiitr. These oKen retarded recoverv, as they 
persisred or recutred long after the parasitic infection had been 
cured. 

Staphylococcal lesions. — It has already been noted that the 
p rim , sty vesicnlar lesions of scabies may become secondaiilv infected, 
bat apart from this staphylococcal pustnles, Trhich dry np to form 
crusts and are not necessarily foEicnlar, are common. Snch pcstnlea 
areofrenseenonthenand^tTristsandelboTrs. Boils and carbuncles 
also occur, and scabies may be the starting-point of a severe arid 
intractaole fnruncnlons. 

Streptococcal lesions. — These consist of impetigo and ecthyma. 
The impetigo is oiien of the bnBons type, the early lesions being 
bulls trith clear serous contents, tthich, hottever, rapidfy become 
purulent from secondary staphylococcal infecnon, and then afrer 
rupture of the homy layer form the nsnal amber-coloured crnsts. 
Under trar conditions the streptococcal infecnon tended to spread 
deeply and to destroy the epidermis, thus producing ecthymatous 
ulcers covered tvith blood-stained and adherent scabs. Ectijma, 
hotreyer, appeared to be a much commoner complcation of 
pediculosis corporis than of scab:^ 

InfectiTe eczomaioid dermatitis. — ^By this term is meant an 
eruption having the chuical and histolo^cal features of ectema and 
due to infection Hith and sermfsanon of the skin to a pyc^enic 
organism, as a rule a curctir. It is veij important to 

dlsnnnuish it Sum other forms of ectema of intemal or exiemai 
nngTH- Naturally it is a cemplicaiion of some denniie infectiTe 
l^on of tie skin ox adiacent mucous membranes, such as foruu- 
culcms, a nasal discharge or otonhtEa, a chronic anus leading to 
infected bone, csr an infected vround. In such cases it be^ns around 
the mimary ate of infection and spreads pertpheraHy; thence it 
may extend uf defy, a-nd neir patches may appear — ofren .gmimeiiio- 
aify — on disiant pans of the skin. As might be espected, the 
ecnematons xemcl^ axe Skefy to become purulent^ and independent 
pustules fcimed at the mouths of the pBo-sebaceous fdhcles are 
often seen. TTheiesa any part of tie skin may be 3:mcted, .the 
•acrsmattssmon is apt to be most severe in the namial folds and 
dexux^ trhere it takes the form of a mcnst, crusred and often 
msZodcTDns internigo. 

Xhat 3 tdd^pread ecnematoid dermathis of this type should 
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rnpip Tirn tfl the secondxuy p^ogonio m/ection that acoompanioe 
•cables would seem almost msTitable m some coses, for example m 
those with a predisposition to eoxema, Le. to sensitamtion of the 
alon, and m the sebotthmio state, whioh appeared to be the chief 
&otai prodtspoamg to its occotrenoe in the lost war It was this 
secondary ecxematisation of infectnre ongin that rendered ^eat- 
ment of scabies more diMcolt and prolonged the oonralescence for 
weela or even months, 

Ahboagh m these cases senaitisatioD of the skin to a staphy 
lococcni was doubtless the osnal if not mvanable cause, it most 
be remembered that a tnmfUr aenctuataon with consequent eoxe- 
mstzsahaQ may occur to a atreptococoos, and many oases of wide- 
spread moist mtertngo are of this nature. 

Subjective Symptoms, 

After exposure to mfeokon the bonowa, which are the pathog 
aomouio sigu of scabies, do not appear for some days. This period 
of LDCubaUco vanes, but ts osoally about ten days. It may be 
6 <>QAdetably shortened m hot weather and prolonged m winter 
Ihmng it, however the patient already b^mes oonsemus of 
itchmg, which u usoaHy at ite worst during the eady port of the 
mght, and may be acoomparued by outbreaks of erythematous and 
urti c a n al lesions. At this stage m the absence of burrows a 
certsm diagnons is difficult or impounbla. 

When the disease is fully estabbahed the itching is usually mtense 
with nocturnal exaoerbatioas, for it is the warmth of the bed that 
favours the acUvitwi of the female acarus. In those who work at 
flight and sleep by day on the other bitnH the itching is chiefly 
diurnal. 

As with all potentially pnmtao diseases the degree of itching 
^unas greatly m different persona. While the nootomal eiacerba 
bans are almost constant, some may complain of it bemg severe 
doting the daytime As might be expected, the more highly-strung 
and emotional the patient the greater the mteniity of the subjective 
symptoms, and there u not necesttifly any correlation between the 
seventy of the eruption and that of the itching Some, m whom 
largo number! of burrows are found widi widespread secondary 
pyogenic mfeoticm, complain but bttle either of itching or msomma. 
Very occasionally particularly m case* of long-standmg, the prurrtus 
may be almost abs^t, 

dooropAobw 18 one of the fonna of parasitophobia and is often of 
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serious import). It may occur m one wlio has had scabies and cannot 
be coninnced that he is cured, or in those whose relations or friends 
have had the disease, or who have gleaned their knowledge of it 
from hearsay or reading As with other sufferers of parasitophobia, 
the patient often severely damages his skin by rubbmg m strong 
antiseptics or other irritants m a vain attempt to destroy the non- 
existent parasites I met with several cases of acarophobia m the 
last war 
Diagnosis. 

It would be futile to discuss all the itchy dermatoses for which 
scabies nught be mistaken The important point is that the pos- 
sibihty of scabies should always be considered when a patient 
complains of widespread itchmg, no matter what his social class or 
habits may be A knowledge of the distnbution and the general 
features of the scabiotic eruption, and a careful search for burrows 
and the mdurated papules should prevent an error of diagnosis 
except m very early cases 

As pointed out by MacGormac and Small (1917), the chmcal 
features of scabies m the last war differed m some respects from 
those presented by the average civdian case Thus burrows and 
secondary lesions between the fingers were frequently absent, m 
sixty consecutive cases exammed by Small they were present m 
only 13 per cent But the elbows, antenor axiUary folds, the 
umbihcus and abdominal wall, the penis and scrotum, and the 
buttocks over the ischial tuberosities were characteristically m- 
volved Another important point was that the seborrhceic state 
predisposed to a widespread and severe infective eczematoid der- 
matitis, which tended to mask the underlymg parasitic infection. 
Treatment. 

The successful treatment of scabies is largely a question of 
techmque It is useless to tell the patient to rub m the omtment 
“ where it itches,” and he should be warned that if there is still 
irritation of the skin after the prescnbed treatment has been thor- 
oughly performed, it will almost certainly be due to the apphcation 
employed and not to a persistence’ of the infection 

Important mvestigations upon the relative efficacy of several 
methods of treatment advocated for scabies have been carried out 
by MeUanby, Johnson, and Bartley, and will be the subject of a 
paper shortly to be published They claim that by their techmque 
over 90 per cent of ovigerous acari can be detected, and them 
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— of tte ffuccea* or faflur® of treatment u pnimirity baaed 
on an examination of the adult female paraatee m treated caaes. 
If only dead onci are found the method la precamably anccesafnl^ 
but the reaulta are checked by a atudy of the proportion of relapaoe. 
H on the other hand hving acan are found twenty four hours after 
completion of treatment the method la obvioujly a failure The 
mam concluaiona Mellanby and hie colleagues draw from t heir 
mTeetigations are as follows, 

(1) The cla*ical treatment with (10 per cent,) 

u effective. A very high proportion of paiaaite* ore Idllod by one 
appbcaUon and two apphcationa oared 100 per cent ofcaaes. The 
preliminary bath wnd acmb appear slightly to increase the efficacy 
of the treatment. 

(3) Ung PoUusn PoUftidptiuU (B.P 0 ) (Maroussen s or Danish 
ointment, katluolan) proved to be even more snccesafuh a single 
appbcaUon cunng all coses treated. 

(3) Dusting the patient with ffowexs of sulphur is not only rela 
tiTely meffec^ve even after three days treatment (67 per cont. of 
acan killed) but is likely to cause a severe dermatitis before a cure 
IS ultimate^ achieved. 

(4) Treatment with sodium thiosulphato and hydrochlono acid is 
equally unsatisfactory 

(5) Even after three da3y treatments with sulphur lather tablets 
shout 50 per cent, of parnctaw were stall ahve. 

(6) Detns root lotion and rotenone emulsion ( sarevon *) proved 
to he lees effective than one apphcataon of sulphur omtment, and 
the emokion (2 per cent, of roteoone) is apt to causa an mtiactable 
scrotal dennatatas 

(7) 8ulphnr taken iqtemally has no effect whatever on the acan, 
even after the ingestion of 10 grm. daily for ten days. 

(8) Dcnethyl-dipheayleQe-diaulphide ( mibgal ) ia perhaps the 
bat of all apphcationa. I used it almost exclosively for private 
patients before the war with apparently uniform Buoceee. Un 
fortunately it is now unobtainable. It la usually applied andnnfA/i 
and then lolls 100 per cent, of acan aft« one ^plication 
MeOanby’s experiments Higgeet that even when dduted to 5 per 
cent., it 9 stall effeothre. 

(9) Bensyl benioate which is the chief active ingredient of 
baham of Peru, u lethal to acan both tn nlro and when applied to 
the ikm whereaa sulphur ointment acts only m contact with the 
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body, since the parasites survive several days when placed in it on a 
glass shde Owing to the shortage of animal and nuneral fats, 
which makes the extensive use of omtments undesirable, it is now 
recommended that the standard treatment for scabies should be 
the careful apphcation to the whole body from the neck downwards 
of the followmg emulsion of benzyl benzoate — 

Benzyl benzoate 25 0 

Lanette wax 2 0 

Water to 100 0 

This IS more economical to use than the soap-spmt lotion, two flmd 
ounces ,of the emulsion bemg sufficient to cover the whole body as 
agamst 3^ oz of the lotion Although one apphcation of the 
emulsion is curative m a high proportion of cases, two are advisable 
either on successive days or at a week’s mterval, A prehmmary 
bath and scrub are to be recommended, although they are not 
essential 

It IS to be hoped that after the pubhcation of these mvestigations 
the methods of treatment that have been shown to be meffective 
^vlll be abandoned 

The treatment of the disease m the war of 1914r-18 differed m 
different centres The routme method adopted at one base hospital 
was described by MacCormac and Small (1917), and consisted of — 

(1) thorough lathering of the whole skin from the neck down- 
wards with soft soap before and durmg a prolonged hot bath, and 
vigorous scrubbmg with a brush m order to open up the burrows , 

(2) the subsequent munction with Ung Sulphuns B P, twice 
dady for three days , 

(3) a second bath, after which the patient donned clean clothmg ; 

(4) the apphcation of a soothmg cream or paste to counteract 
the irritant effect of the omtment, 

(5) thorough disinfection of the clothmg and bed-hnen 

This method was cheap, easy to supervise, and suitable for 
dealing with a large number of cases, providmg that an adequate 
number of baths was available In my opimon, however, the 
Ung Sulphuns BP is unnecessarily strong and is apt to cause 
sulphur dermatitis of some seventy 

The Ung Potassi% Polysulph%d% B P C , which is composed of poly- 
sulphides of potassium, equivalent to 12J per cent of sulphur, with 
zmc oxide and benzaldehyde m a wool-fat and paraffin basis, is 
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eitrainely dSecUve and much to be prefcirod to ordinary sulphur 
ointment It n rlairruaH that one appbcation of this preparation 
■nfflfjw for cure, but m opinion it is safer after the initial bath 
for at least three thorough inunctions to be given. 

The method outhned above was found to be too drasbo for case* 
with severe <«<yeTn*h«afan n^ most of whom were seborrhceics, but 
the polynlphide oin tpuinta ore usually well tolerated A mOd 
soap should be used m the i^thiil bath, and instead of snlphur 
prepoiatioDB storax ointment or one containing /?*naphtboh balsam 
of Peru and stoiaz, e.g 


R, d^phtholM 5*0 

Bslsaml Feruvunl 15-0 

Styraos Uq 20-0 

Crete Prapt. 20-0 

Adrpu 404) 


may be employed. 

The uuuuraoQs should be contumad for a weelc. 

In recent years treatment by a nngle appheataon of a solnUon 
of bensyl bentoste after the usoal preliminary bath has been 
popular m some cLuuca. Kissmeyer (IS37) that the method 

is quicker and less likely to cause dermatitis than treatment with 
polytulphide (gntment (kathiolan) which he previoualy employed. 
The eolntlon oonnsts of equal ports of soft soap (BJ* 1932) iso- 
propyl aloohol, and benxyl ben^te. About 150 gnn. are required 
for each patient. The whole body u first rubbed with soft soap 
particular attention bemg paid to the sites of eleotmn. A hot 
bath IS then and m it the patient eontmues the rubbing for 

ten mlnTrti»^^. While still wet the body and limbs are then brushed 
over with the eoluUoo, the sitea of election agam receiving special 
attention. After bdng allowed to dry on, the solution is applied 
again for five minatcs, after which the body is dned with a towel 
and the patient dons the clothing worn before treatment. Twenty 
four hours later another bath is taken and clean clothes put on. 
Underclothing is not diimfectod, but washed and, when prootioahle, 
boiled Bed-clothe* should be disinfected or boiled. 

Although one-day trea t men t * with bcaiyi benioate may be 
efftotive when e a rned out in hospital under supervaion, I person 
ally nnstnist them when pre»cnbed for ambulatory ngn m As 
MaoConnao (iS^)pouit* out, the ova of the acams take three day* 
to hatch, and the traditional treatment of seventy two hours with 
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sulphur ointment ensures that eventually insects only, not insects 
and ova, are bemg attacked Forman (1941), however, has found 
after three years’ experience of treatment with benzyl benzoate m 
out-patient departments “that it is as satisfactory as that with 
sulphur omtments. 

The followmg is the routme method that I personally employ, 
and it has given me uniformly successful results, 

(1) On the first night the patient should take a prolonged hot bath 
lasting about twenty minutes In the bath the skm of the whole body 
from the neck downwards should be thoroughly scrubbed with soap 
m order to open up all the burrows 

After the bath the followmg omtment should be rubbed m thoroughly 
all over from the neck downwards Ung Potassii Polysulphidi (B P C ), 
and the patient should get mto old pyjamas, cotton socks and gloves 

(2) On the next two mornmgs and two evemngs further mimctions 
with the omtment should bo made 

(3) On the third mornmg a second bath should be taken, and the 
patient should put on entirely clean under-lmen It is important 
that all used imder- and bed-lmen be dismfected or boiled 

It 13 possible that the omtment may cause a sulphur dermatitis, 
and after the second bath a soothing cream may be apphed ‘ 


Zmci Oxidi 

30 

Lanolin Anhyd 

50 

Aq Dest 

20 

Vaselmi Alb 

20 0 


Under no circumstances must the sulphur omtment be used for longer 
than the prescribed time, as, providmg the treatment has been earned 
out thoroughly, any irritation that persists would be due to the sulphur 
and not to the scabies It is essential that all affected members of 
the household be treated simultaneously 

As a rule after successful treatment of scabies the secondary 
pyogemc infection rapidly responds to mild antiseptic apphcations, 
but m cases with widespread mfective eczematoid dermatitis 
convalescence may be prolonged for some weeks 
Prophylaxis. 

As already pointed out, m civihan hfe scabies is almost mvariably 
contracted either by sleepmg with an infected person or through 
contaminated bed-hnen, -and the question arises how the spread 
of infection took place among troops on active service The 
probabihty is that blankets were the usual medium In many 
mstances men were mfected when on leave by prostitutes and 
conveyed the infection to their umt on their return In others 
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TrmniVwCT of new dioflfl &om Englatifl wore doubtleai reeponnble. 
Obnocaly effiaent prophylaxis depended chiefly on thorocgh 
inipectKm of new drafts, mirn retunung from leave and of all 
memben of a unit in which coses of scabies had been discovered 
and disinfection of blankets that were snspeot. 

Tbese measures, ezoelleot in theory were often difficnlt 

or impossible m pmctioe. 
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As Danei graphically put it, lea poux ont pulluld dans les 
tranches pendant la guerre, bat even now the wastage of man 
power dne directly and indirectly to loosmess u doubtless m 
sufflaently reahieiL It has already been pomted out that the 
body base was responsibb for more dermatological casnalties 
m Uie war of 1914-18 than any other single caose and since the 
virai of trench fever and of epidemic typhus extensive oathrealoi 
of which occurred in Rosaia and Germany and the spmxhsU of 
one form of relapsing fever ace conveyed by the parasite the total 
nombei of camaltias doe to it most have eoormooa. 

The extant to which our own troope were lousy had to be seen 
to be beheved, ajwl the Idhs of the Boottish ■nMiwf might have 
been specially dengned for the benefit of the loose their pleats 
forming ideal shelters and breeding places for it. Peacock (1916) 
in hii examinatioa of 274 mfantryman of a divmon, which had 
spent nx months m diflerent parts of the Ime, found a lounnesi 
averaging abont 20 hce per man, but cases with a kmnnets above 
100 were not included. Nearly C per cent, of men were maxi 
mum cases. On tbs umnber of hce found were 168, 180 
190 376 400 562 896 Apart from these one shirt held 

1,355 hoe and 4,260 egga, and another approximately 10 42S hoe 
and 10 253 eggs. 

Ninety five per cent, of men who had seen nx months service 
m the lin* were found to be busy and the stiikmg 
between the average (20 per man) and the mm-rimTim cases 
the old question as to whether bee have a selective preference for 
oertam hosts. In civihan Hfe they appear to prefer the old and 
caohectio to ohndr en and healthy young adults, and 
Crocker records an mterestmg expenment by foiir young medical 
men. They placed a Pedtadu* m the middle of a ■mnli table. 



464 SKIN DISEASE IN WAE 

around winch they stood, and the parasite invariably went towards 
the same man, although they repeatedly changed their positions 
Peacock, however, regards an instmct of preference as bemg very 
improbable Nevertheless m my own experience among men of 
the same battahon hvmg under identical conditions there were 
marked differences not only m the degree of lousiness, but also m 
the susceptibdity to the toxic effects of the venom mjeeted by the 
parasites 

Morphology and Habits. 

For details of the morphological structure and habits of the 
body-louse reference should be made to the writmgs of Peacock 
(1916), Bacot (1916), Shipley (1914) and Buxton (1939). 

The female is about 4 mm. in length, the male about 3 nun. 
The head bears one pair of antennse and the black eyes. The 
three thoracic segments are fused and present but little demarcation. 
There are three pans of strong legs attached to the thorax, each 
of which terminates m a short powerful spine. There are eight 
abdominal segments, the two posterior bemg fused Each of the 
first sis bears a breathmg hole, the stigma, on either side The 
male is pointed postenorly and the penis may sometimes be seen 
to be extruded, whereas the female’s postenor is bdobed and bears 
a pan of ventral copulatory organs 

The parasites tend to seek shelter in the clothing, particularly 
that worn next the body, and prefer the seams Warmth, humidity, 
shelter and freedom are, apart from ready access to the human 
body, the necessities for then longevity and reproduction They 
feed voraciously on human blood, and adults may suck for as long 
as twenty mmutes The secretion from the sahvary glands pre- 
vents the coagulation of the blood 

Then vitahty depends on then envnonment If separated 
firom the human body, they sink mto a monbund state withm two 
days and usually die within five Even if fed regularly and kept 
at body-temperature but without body-moisture, they do not 
survive more than a few days Under favourable conditions then 
average length of life is probably about thirly to forty days after 
reaching matunty, the females being rather longer hved than the 
males 

The eggs are much more resistant and may still be capable of 
hatching on clothing a month after its removal from the body. 

Pedicuh are very prolific, and the females lay five or six eggs 
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per Booot observed one which l&id a total of 296, and he 
eetunated female donng her Ufe-time may have over 

foot thoQttpd deecendanta. 

The eggi are tmd on the rlnthmg and blankets, being attached 
to the fibres of which are composed They were found chiefly 
in the fork of the troosen and on the ihirta around the armpita 
ijvi on the of the The pleats of the kilt have already 

been cited as abi'Jtera. It waa not, however generally recog 
used that — under war conditions, at any rate — the PedicuJus 
oorporu like the Pedicultu pubu may attach its eggs to the hair 
of the pubio, penneal and axillaiy regions. Semoa and Bolhard 
independently drew attention to thw very important fact, which 
I was able to confirm, aa I removed acme egg laden bona from the 
pidoo region of a man, sufl'enng from pyogemo lesiona secondary 
to pedicoloaia ootpons, and incubated them on my own peraom 
Prom one of the eggs a typical young body louse waa batched out* 
Semon and I established the fact that in the great majority of case# 
With mamfeat PaitcuZosts ajrpofu lar^ nambem of ova were found 
on the body*hair Obvionsly there/bre, dismfectson of the clothing 
alone waa an madeqoate prophylacUo meaaare it waa eesential 
also to destroy the mts on the of the pubio and other regions. 

The Cotaneoua Lealoaa of PedlcoloaU CorporU (Figs. 44 1 6 
Plates Vn and VIII) 

These may be os follows — 

(1) The imbal urticated papules resulting from the actual bites, 
and the ‘ roseola.” 

(2) Scratch marka. 

(3) Bopeifiaal pustules. 

(4) Deep abeceaaea. 

(6) drculai ecthyma. 

(6) impetigo or ecthyma. 

(7) Mfilanodermia. 

(8) Vitiligo 

In addition should be mentioned the depigmented superficial 
•can resulting from (0) and (6) which contrast with the surrouading 

melanodermia. 

(1) UrUcaUd pspula —la a p«mm who hM rawntly bocomi 

mfe«t»dthobtt«ottlioIoBMpi<m)Ia.Miurbc»todp*puhi whiohu 

oitremsly itchy oa ita mbcdoano aa erythuBatoa. macalo aaiy 
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persist for a wlule and, if the bites have been widespread, the so- 
called roseola of pediculosis is seen In one who has been lousy 
for a considerable tune some degree of tolerance occurs, so that 
the local reactions at the site of the bite may not arise, and the 
sensation of itchmg diminishes. He contmues, however, to scratch 
(“ grattage instmctif ”) 

(2) Scratch-marl^ — These, as contrasted with those of scabies, 
are Imear, and the exconations correspond m their different situ- 
ations to the hues along which the subject can most easily scratch 
him self This is well seen on the shoulders, where they tend to be 
obhque On the buttocks they radiate upwards and outwards from 
the anus , on the outer surfaces of the thighs they run vertically 
upwards, on the mner surfaces upwards and outwards, and similarly 
on the sacrum 

(3) and (4) Superficial pustules and deep abscises — In our study 
of pediculosis corporis Semon and I (1917) came to the conclusion 
that both the superficial and deep pustular lesions are formed 
around punctures made by the parasite The superficial pustular 
lesions rapidly dry up to' form crusts. The deepel lesions are 
abscesses of considerable depth and are often elevated and sur- 
rounded by a wide area of mduration. When the small crust at 
the apex is removed, a mmute circular orifice is revealed, through 
which pressure will cause the forcible expulsion of a quantity of 
sanguineous pus from what is evidently a bottle-shaped cavity 
The pus IS hquid, and there is no core, so that to label these lesions 
“ boils ” 18 a misnomer 

(6) and (6) Echthyma If the superficial pustules and deep 
abscesses are dealt with by evacuation of the pus and antiseptic 
apphcations, they usually mvolute, but, if left untreated, they may 
give rise to ecthymatous lesions Infection evidently spreads 
penpheraUy along the lymphatics at first m circular fashion and 
results m the formation of encrusted ecthymatous ulcers From 
these the characteristic hnear ecthyma (“ hnear impetigo ”) may 
arise, apparently from the digital excavation by scratohmg of the 
ongmal circular lesions When fuUy formed, this type of ecthyma 
consists of a rectangular gutter-like ulcer covered by a thick blood- 
stamed crust It must not be confused with lesions superficially 
resembhng it, which are merely a vanety of “neurotic” exconations, 
such as are met with m psychopathic subjects m civdian hfe. 
MacCormac and Small pomted out that exconations of this kmd 
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persist for a wlule and, if the bites have been widespread, the so- 
called roseola of pediculosis is seen In one who has been lousy 
for a considerable time some degree of tolerance occurs, so that 
the local reactions at the site of the bite may not anse, and the 
sedation of itchmg diminishes. He continues, however, to scratch 
(“ grattage instmctif ”), 

(2) Scratch-marks — These, as contrasted with those of scabies, 
are hnear, and the excoriations correspond in their different situ- 
ations to the hnes along which the subject can most easily scratch 
hims elf. This is well seen on the shoulders, where they tend to be 
obhque On the buttocks they radiate upwards and outwards from 
the anus , on the outer surfaces of the thighs they nm vertically 
upwards, on the mner surfaces upwards and outward, and similarly 
on the sacrum 

(3) and (4) Superficial pustules and deep abscq^ses — In our study 
of pediculosis corpons Semon and I (1917) came to the conclusion 
that both the superficial and deep pustular lesions are formed 
around punctures made by the parasite The superficial pustular 
lesions rapidly dry up to form crusts The deepet lesions are 
abscesses of considerable depth and are often elevated and sur- 
rounded by a wide area of mduration. When the small crust at 
the apex is removed, a minute circular onfice is revealed, through 
which pressure will cause the forcible expulsion of a quantity of 
sanguineous pus from what is evidently a bottle-shaped cavity 
The pus IS hquld, and there is no core, so that to label these lesions 
" boils ” 18 a misnomer 

(6) and (6) Echthyma If the superficial pustules and deep 
abscesses are dealt with by evacuation of the pus and antiseptic 
apphcations, they usually mvolute, but, if left untreated, they may 
give rise to ecthymatous lesions Infection evidently spreads 
penpheraUy along the lymphatics at first m circular fashion and 
results m the formation of encrusted ecthymatous ulcers Erom 
these the characteristic hnear ecthyma (“ hnear impetigo ”) may 
arise, apparently from the digital excavation by scratchmg of the 
ongmal circular lesions WThen fully formed, this type of ecthyma 
consists of a rectangular gutter-hke nicer covered by a thick blood- 
stamed crust It must not be confused with lesions superficially 
resembhng it, which are merely a variety of “neurotic'’ exconations, 
such as are met with m psychopathic subjects m civilian life 
MacCormac and Small pomted out that exconations of this kmd 
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t 

Ten one of tlie monifestaUoDa of war neuroait, and were nsaocmted 
witi other eigris and lyznptomt of the peychopathjo state. 

A rather rare complication of the ecthymatous lesions in those 
cases u the developt&ant of N'ermcose lesions, referred to and 
Ohistiated by MacConnao (1917) The change u similar to that 
observed sometime* m pyogenio granuloma and m lupus vermoosus, 
and the lesions m question were evidently the result of the trans- 
formation of the ecthyznatous ulcora into pyogenio gronolomata. 

(7) Itldajiodavw . — The mcreoaed pigmentation of the slon that 
a teen m chronio pediculosis corpons is of considerable academic 
interest Hlitologically it is found to be due to an increase of 
melanin, particularly m the basal layer of the epulermis. By 
means of the dopo-reactioa it has been shown that it is associated 
also with an increased number of melanoblasta. 

This melanodermia is acoompamed by bchemfication of the skin, 
which becomes harsh dry, and covered with exconotions 

wnootmted by blood-«tsjned cmsta. The pigmentation is most 
mtense on the sites of elec-tioo already Qted, i a. where the patient 
U most inclined to scratch, but it may m severe cases become 
generalised varying from a cafi au latt tint to dark brown 
to the situation. Contrasting with it ore the linear 
streaks of depigmentation that ocoor at the sites of healed ex 
conations. 

In rare cases of loog'standing p^culoeis corpons patohes of 
Pgmentotion, aimdar to thoee of Addisons disease, may be seen 
on the buccal mucous membrane. Although the pigmentation of 
the lion IS most Intense on areas subjected to long-oontinued 
scratching, ita extenson to other ports moloding the muoous 
membrane of the month, soggosts ^t it is m part due to the 
toxio action of louse-renom on the endocnne-sympathetio system 
and particularly on the t^rwinl cortex. It is possible that de* 
fitiency of vitamin 0 may also be a factor predisposmg to the pig 
men t ation m these oases for ths dietary of thoee who suS'er &om 
chronio pediculous ( vagabond s disease ) m crdhon life is bkely 
to be lacking m this vitamin, and our front-Une troops m the lart 
War had UttJe opportunity of obtaining fresh fruit and vegetable*. 
It would be mteresting to observe whether the odimniatiation of 
ascoibio acid would have any effect on the pigmentatioii. 

Apart, however from the pigmentation itself those m whom it is 
Widespread and mtenss almost invariably suflisr from profound 
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Fig 47 — Fcditulosis Corporis 


IiifeLtcd bites ill \urious stages of e\olution 
home are inerch superflclal pustules witli crustinu 
Others are olulouslj ileei»er uitli laryer crusts and 
extension of Infcrtlon to tlic surroundlu^ Ijmpli 
atlcs On tlie ri„'lit imttock near tlie centre of tlit 
Intematal cleft is a linear ecthyumtous ulcer, and 
to the ri, 5 lit of this Is a linear excoriation 



Fig 49 — Vitiligo and Pediculosis Coriwns 

Cate 2— Tlie leucoderniia the 

sites of election In iiemculosis 
back sacral re,{ion. and f,!®. “f,, , 

In all situations it « f “‘5^,. , 're S to 

cctbjmatous ulcers, «hieh on tl e thlUi a e 

lie Vertically alone the "Icto are 



Fig 48 — ^Pediculosis Corporis 

iiiMctmtlnc the localisation of Infected bites to the lumbo-sacial rrolon, and 
.1 In the ecolntlon of the circular encrusted ulcer (O 

the 6ta«« In central pustule , at (II) the pustule lias dried 

an ^rl> J^lon^tn^ ^ eoUarette of stripped up home 

up to w^A'^ntl? surrounds the Infected bites in their eorlj stages fs seen , 
layer that frequenu> e T,eripheraU\ along the lymphatics, increasing 

at h D? Sfew r at (I Is a circular encrusted ulcer, from 

'Hfiwhi dMuer^form of Unear ecthyma Is produced by digital excacatlon 
anTfurther Tp^ead of Infection along the lymphatics ^ 
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louice of lEifestatioiL Tliat blankoti may bo a niodiuni of trans- 
miarion I can confirm from porsonol oipcnoAco, but Peacock con 
cludot that, although blankots, Bimif and poilloasci ma^ bo centres 
of (hssemination, they too am not of great iniportAnco* It is tho 
•oMier and his clothing that provido tho chief source of infocUon. 
As Peacock says, " the pnnapal conditions of tronsforenco ore tho 
ktog penods of proximity eogondenng warmth and consequent 
movement of tho hoe, as when men ore oompellod to sleep closely 
together " 

Disinfection of Men and CloUtlnU — Per full discussions upon 
the prevention and dcstructiou of lice reference should bo mode to 
the papers by Fcaoock (1910) Kinloch (1010) and Buxton (1030) 
The inveeUgotioaB of the first two of those observers showed that tho 
well known N 0 1 powder u a most oiToctive insecticide for bee. 
The formula la— 

Crude unwhissod nanbthaleoo in powdor 00 parts 

Creoaote 3 

lodofoim 3 

Kicdoohs oxpenmonU demonstrated (1) that crude naphihalono is 
more lethal than tho pure form (2) that both naphthalene and 
(Teoaote have a strong insccUadal action while tliat of iodoform 
Is feeble, (3) that iodoform greatly mcroosoe the odhoflivonoea of 
N C.I powdor for cloth so th^its UicIustod is jusUfiod and (4) that 
the insecticidal power of tho powdor gradually durunishos on 
exposure to oir and it shotild Iborefore be supplied in soolod 
bns. 

Peacook odvisos that the powder should be dusted freely m tho 
shirt and trousers, but should not bo used in tho fork os it is apt 
to imtate the doheate skm of the sciotuin and perns Ho suggoste 
that vermijcUl ointment (Soft aoop 24-0 Heavy od 700 Water C-0) 
should bo applied to tho fork of tho trousers, but this too may prove 
irritating 

As a prophyloctao against hoe and porhape scabies Qunn (1017) 
suggested the woanng of butter mushn veata steopod in the following 
solution — 


KaphUulofw 

1-0 

ProcTpiltttcd solplior 

1-0 

Ueozol 

980 


Th« iftro luppUed m brgo numbwi to offleon wd num oq mUto 
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astlieuia with low blood pressure, so that the chuical picture of 
Addisou’s disease may be closely simulated 

It may be observed that the two strikmg chauges lu the skm that 
occur m loug-staudmg pediculosis corporis, namely hcheinfication 
and intense pigmentation, also characterise the chrome prurigo of 
allergic subjects. In thorn, as m pediculosis, the pigmentation is 
deepest on the areas of prurigo, but is also generalised, and there is 
the same asthema "with low blood pressure and other sjmiptoms of 
adrenal-sympathetic insufficiency 

(8) VUiUgo — ^In the last war I collected some cases of vitihgo' 
(leuco-melanodernna), m ivhich the pigmentary distribution appeared 
to have been provoked by pediculosis corporis As wi^ the 
melauodermia, the leucodcrmic patches occurred first at the sites 
of election, e g on the shoulders, sacral region and outer surfaces 
of the tlughs, but later extended to other parts, such as the perns 
and groins, the neck and the extremities (Fig 49)^ 

I have elsewhere (1929) discussed the cetiology of vitihgo The 
provokmg factors differ in different cases, as is also the case m two 
closely related conditions — alopecia areata and scleroderma, but 
m all three a disturbance of the endocnne-sympathetic system 
appears to be the basic factor They are frequently observed m 
association with Graves’s disease, and vitihgo may precede or 
accompany Addison’s disease 

Possibly the long-contmued peripheral irritation may partly 
account for the development of melauodermia and vitihgo m 
pediculosis corporis, and m this connection it is of interest that Dore 
observed a group of cases of alopecia areata m which severe and 
loug-standmg irritation from pediculosis capitis preceded the loss 
of hair. But it is probable that m pediculosis corporis the toxic 
action of louse- venom on the adrenal-sympathetic system is cluefly 
responsible both for the generalised melauodermia and for the 
occasional development of vitihgo 
Prophylaxis and Treatment. 

From the observations of Peacock it is clear that the most impor- 
tant prophylactic measure against pediculosis corpons is by dis- 
lufectiou and other means to rid the men themselves rather than 
their environment of the parasites Peacock’s mvestigations 
appeared to show that the idea prevalent m the last war that 
certam dug-outs were swarmmg with hce was erroneous A few 
might be found, but dug-outs could be dismissed as an important 
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*oorc8 of infoitation. That blonlmt* nuy be a modioin of tians- 
xmanon I oonfizm from personal eipenence, but Peacock con 
chidea that, altboogh blanketa, straw and paiUawes may be centres 
of diaemmatioii, they too are not of great importance. It is the 
soldier aiid hie rJnfhmg that provide the chief source of mfectioiL 
As Peacock says, the prmci^ conditions of transference are the 
long ponods of proximity engendering warmth and oonsequent 
movement of the hoe, as whan men are oompelled to sleep closely 
together 

Disinfection of Men and Clothing — For fall discnsaons npon 
the prevention and destmction of lice reference should be made to 
the papers by Peacock (1916) Kmloch (1916) and Boxton (1939) 
The mvestigatioas of the Erst two of these observeis showed that the 
well known N 0 L powder u a most effecUvo insecticide for hoe 
The fonnnia is — - 

Cntde nawhioed oaphthslene m powder 96 parts 

Creosote 3 

lodafonn 3 

Kmloch • expenmonts demonstrated (1) that crude naphthalene is 
more lethal than the pure form (2) that both naphthalene and 
creosote have a strong insecticidal actjon, while that of iodoform 
IS feeble, (3) that iodoform greatly mcreasee the adhesiveness of 
N 0.1 powder for doth, so that its molosion is justiEcd, snd (4) that 
the msectKidal power of the powder gradually dimmiaheB on 
expoenre to air and it should therefore be supplied m sealed 
Una. 

Peacock advises that the powder should be dusted freely in the 
shirt and trousen but should not be used m the fork, as it is apt 
to nntate the delicate skin of the scrotum and penis. He suggests 
that venmjelli omtment (Soft soap 24-0 Heavy oil 700 Water 6-0) 
should be apphed to the fork of the trousers, but this too may prove 
imtabng. 

As a propbylactao against lice and perhaps scabies Qonn (1917) 
suggested the wearing of butter muslin veets steeped m the following 
solubon — 


Nspbthslene 

1-0 

Precipitated solplmr 

1-0 

Bejuol 

98-0 


These were supplied m large numbers to offloen and men on active 
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service and proved very effective The solution is lethal both to 
hce and their eggs, and clothing steeped in it provides protection 
for a long period 

Recently McLeod and Craufurd-Benson, working in a louse clinic 
in East London, have devised a powder, known as AL63, the 
formula of which is for the present a secret A garment treated 
with this powder will remain louse-firee for about a week, and any 
existmg hce m it are killed At the London School of Hygiene 
and Tropical Medicme a hquid msecticide has been produced, a 
small quantity of which will render a garment louse-proof for a 
month (Buxton, 1941) 

Disinfestation of men and clothing is carried out at divisional 
baths An ordinary hot bath, with thorough lathermg of the 
whole body is sufficient to remove the hce from the person, but it 
IS essential also to destroy the ova on the body-harr by spongmg 
the harry regions viuth bensol or petrol For the disinfection of 
clothing the Thresh disinfectors were used With the Foden lorry 
“ Thresh ” one hundred garments per chamber are steamed at 
220° F and 5 lb pressure for half an hour Recently a new and 
more effective apparatus has been devised Both hce and eggs 
are killed by boihng water m two mmutes, and underclothmg can 
be treated m this way Outer clothmg can be thoroughly ironed 
with hot irons, particularly at the seams and m the forks of the 
trousers where the majority of eggs are found, and then brushed 
with a hard brush 

The disinfected clothmg should be treated v? 5 ith NCI powder 
before bemg donned, or, when avadable, the butter-mushn under- 
vests previously soaked m Gunn’s solution should be worn 

Eggs hatch m about a week, and disinfestation should if possible 
be carried out at mtervals of not more than a fortmght when hce 
are prevalent Apart from underclothmg and uniforms, blankets, 
great-coats and packs should be treated 

Secondary Lesions — The superficial and deep pustular lesions 
usually heal qmckly if, after expressmg the pus, they are painted 
with weak tmcture of lodme For ecthymatous ulcers Semon 
and I found the foUowmg omtment very effective, although it is 
usually held that sulphur and mercimals should not be combined — 


R Acidi Sahcyhcil — 


Sulph Praecip J 


aa 


gr 10 


Ung Hydrarg Ox Flav to the ounce 
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KeedkM to laj, tiui shotild not be naed on ntes where iodine h&a 
been previoaaly applied 

A* an alternative hot oomprossea of perchlonde lotion (1/3000) 
may be employed for a while, and the baae of the ulcer pamted 
daily with a 3 per cent solution of silver in spmt. 

For obstmate no doubt cod liver ml either pure or m 

omtmeat form (e,g Ung. Tinea Morrhuatis B C ) would prove 
elective. 

Dillerentlftl Dlaj^oala between Scabies and Pedlculoala 
Corporis 

It u important to recognise that the eruptions caused by the 
acaroi and pedicnlos differ stnlon^y not only as regardi the 
pmnaiy lenom but also m the nature and distxibation of the 
secondary Leamni. A oompanson may be summarised m tabular 
form aa foUowa. 


SojLBDEa. PxniCULOSU 

Pnrnary Letunu 

Bmrova. Urtioated circular papolea. 

TetKlea. Roseola. 

Elongated mdorated papules. 


Secondary Launu 


Seraick w%arkt 
Pm pomt blood-crusts at the 
spices of the erected follicles. 

P|K)9eme lettons 

Pustules SmsU sopecflcial crusts. 
Impetigo and somethnes 
eotnyma, when the secondary 
mfectioa is severs. Infeoitve 
dermatitis, parti- 
oulaiiy m seborrhceio subjects. 
Bo Ha 

P\gwttniatwn, 

Abunt or slight in cases of 

IfmgjfaiwUng 


Linear excomtioaa 


Baperficial pustules and deep 
abecesees aTTtng from the 
original bites. Chroular and 
elongated encrusted ecthyma, 
the lesions being on the whole 
much larger Uian those of 
■cables. 

Marked, particularly at the sites of 
eieotwn where scratching chiefly 
oocuta May become 
and generalised, involving even 
the mucous membrane of the 
mouth. 

m cases of long-standing 
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JDtslrtbulton 

In some respects the distnbution of the eruption caused by 
scabies is the reverse of that obtaining in pediculosis corpons 
Thus the shoulders, back and sacral region, which are some of 
the sites of election in pediculosis, are the parts that are usually 
spared m scabies, and the bands, wrists and antenor axillary folds, 
which are almost always mvolved in scabies, are seldom affected m 
pediculosis. 

Hands, wrists, elbows, antenor 
axillary folds, umbihcus and 
abdomen, lower part of the 
buttocks over the ischial tuber- 
osities 

Penis and scrotum 
Front of the knees, ankles, and 
feet. 

It IS obvious that, since m war-time infection with both parasites 
was not uncommon, the two clinical pictures maj be superimposed 


Shoulders, 'postenor axillary folds, 
lower part of the back and 
sacral region, upper parts of the 
buttocks, groins, thighs, and the 
skin between the knees and 
ankles 


DERMATOPHYTOSIS 

In this section nngworm-infection of the groins and neighbour- 
ing parts, the axillae, and the extremities only will be considered 

Tinea Cruris 

(Tinea margmata. Eczema marginatum, Burmese nngworm, 

Dhobie’s itch) ' 

This form of rmgworm is caused by the Ejndennophyton tTigmnale 
(Sabouraud), of which at least three varieties have been described 
It IS very prevalent m hot climates The term “ Dhobie’s itch ” 
arose from the idea that the disease was transmitted in under- 
clothmg infected by the native washermen, who are said to stamp 
on the wet clothmg with their bare feet before hangmg it up to 
dry It is very questionable, however, whether this mode of 
infection actually occurs It is probable that the infection was 
brought to this country by persons retummg from the tropics 
An mcreased incidence was noted both after the South African 
War and the war of 1914-18 
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y£«tloIo|^ 

Tte dwaa« u ftir more common in nuJes than in females, Trans 
mtwnnn of tho infection may be Jirect as m the case of husband 
and wife, but more frequently indirect through Ismtory-eeats or 
mfccted clothing, such os borrowed trousers or football shorts. 
There ii some evidenco that the fungus-elements may pass through 
the clothing to the and m one epidemic the source of 
infection wu thought to be the chairs m the emolong room of a 
college. 

Symptoms 

As s rule the earliest lesions are raised, circular popules, situated 
on the upper and timer surfaces of one or both thighs Theso 
extend rapidly at their periphery and by confluence eventually 
form tbe charactenstio oremate patches, the borders of which are 
raised sod either Nosicalar and crusted or fringed with scales, m 
which the fungus easy be rcadfly demonstrated microecopically 
As extension proceeds penpheiaDy the central portions of the 
patches flatten and become pole or pigmented. In a typical caso 
iymmetncal, oremate plaques with festooned edges are seen 
spreading downwards along tbe inner sorfsces of the thighs, upwards 
to the folds of the groms and over the Bcrotum, penis and pubio 
region, and boclrwards to the bottocks, mtemst^ cleit and per 
ineom. Apart however from this mam bathing-drawers area, 
secondary patches may snse lower down on the thighs as far as 
the knees, m the ombOical and submammary folds, and m tbe 
axOlB. These ^iread m the same way and the total area mvolved 
may be very consideiable, I have even seen patches on the face 
and p inngL The hair of the pubis and anTba u never mvaded. 
A most important pomt is that m a oonsideisble percentage of 
cases miection also extends to the mterdigital spaces of the feet, 
which most be carefully inspected m every patient, 
lIoisturB and heat favour the octrew growth of the fungus, anH m 
hot weather particularly in obese persons who sweat freely the 
eruption may become very acuta, extremely itcby and seooi^arily 
eoematiaed or infected with pyogenio cocm. Moreover as m other 
forms of intertrigo painful figur es may occur m tho folds of the 
groms and mtematal cleft In cool weather the ma y 

become dormant the eruption consistmg merely of slightly 
reddened, scaly patches, of which tho patient may bo un 
aware. 
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Diagnosis. 

Crutch-ringworm is moat likely to be confused with erytbrasma, 
mtertrigo, seborrboeic dermatitis and especially psonaais 

Erytlirastm is caused by a fungus, Microsporon minuiisswium, 
which 13 very mmute, and can be observed in potash preparations 
only AVith an oil-immersion lens It is preferable to stam the 
scales after defatting them with ether The fungus is then seen 
to form a dense network of fine filaments and small segments 
resembhng spores The eruption is usually met ■with in middle- 
aged or elderly men of all social classes , it is rare m women and 
18 never seen in children It seldom causes itchmg, and is often 
discovered accidentally Its site of election is the gemto-crural 
folds and the inner surface of the adjacent part of the thigh, and 
it rarely extends as far down as tinea cruris The scrotum and 
pubis are hardly ever involved, but patches may occasionally be 
seen on the lower abdomen, under the breasts in women, and in 
the axiUffl It consists of light brown patches, sometimes mth 
a rosy tint, hardly raised above the surface and only shghtly scaly 
Unhke tmea cruris there is no raised, festooned border and never 
any vesiculation Moreover, the surface is umform, there bemg 
no tendency for the more central parts to clear The disease is 
only shghtly contagious 

Intertrigo is the name given to an infective dermatitis, which 
begins in a natural fold of the skin and m imcomphcated cases is 
restricted to the fold and to the opposmg skin-surfaces that form 
it Frequently, however, the infection spreads beyond the con- 
fines of the fold, particularly m warm weather Obesity, which 
mcreases the depth of normal folds and produces abnormal ones, 
IS a common predisposmg factor, as also is infrequent bathmg 
Streptococci are a common cause, and chrome cases occur in which 
the retroauncular, submammary, umbdical, crural and internatal 
folds are all involved Intertrigo of the groins, permeum, umbih- 
cus, and submammary folds is sometimes due to momhaaia, par- 
ticularly m women with glycosuria Seborrhceic dermatitis is 
a very frequent cause in the axiU© and crutch The diagnostic 
pomts of importance are that the folds are primarily involved, and 
there are no raised edges at the sites of peripheral spread, whereas 
m tmea cruris the grom-folds are usually secondarily invaded from 
the upper parts of the thighs, and the eruption extends with raised 
margins while clearmg behmd them 
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SAoahaxo demaUix* x* frequently iniwtfiVpn for tinea cmm. 
Unlea ver y and aecondanly eczenxAtiBed it iaa a fawn 

tint, which IS also eeen when it aflecte the anil to. Afl a rule patches 
are found on the common atea — the preetomal and mtorscapular 
regions, and there is a heavy infectwn of the scalp with the 
pitjToeporom 

Pxonans frequently mvolvea and may bo confined to the natural 
folds in late-middle And old age particularly in obose gouty 
subjects of both sexn and in women at and after the chmaotenc. 
Apart from lU atypical diatribution the eruption m these cases is 
apt to become moist from serous mfiltraiion of the epidermis and 
to fonn pamfhl bleeding fissurtf m the axes of the folds. It is 
naturally therefore often mtrtaken for ecsema, infective mter 
tngo seborrhccio dermatitis and tincA cnms. The chief points of 
difierential diagnosis are that in peormsis the patches are more 
infiltrated and firmer to the touch, the edges ore usually very sharply 
defined, but not, as in nngwonn raised above the level of the rest 
of the patch, and, except when ther e is much maceration with 
serous ooemg, the lorfrice has a buraiahed appearance The 
preaence of patches of peonasis elsewhere on ths more usual sites 
will prevent an error m many cases, but they are often absent 
If there is any doubt as to the correct diagnoeis, scrapings firom 
the edges of the eruption should be examined nucroscopioaBy m 
lAq potasto! for myoehal elements, which ore abundant m untreated 
cases of tinea cnms. 

Treatment 

Chrysarobui, or preferably dithranol (agnolm) is perha|« the 
roost rapidly elective fungiade but it may cause an acute 
demiatitii of the scrotum and stain the clothing Dithranol m 
Pasta ZIdci Co (B J* ) or on ointment base 0-0 to 2 per cent 
may be prescribed in anoompbeated cases, providing that the 
patient is nnder oloee observation. 

A method that I hare found efiTootive but more tedious, oonsists 
of thorough munction at bodtune with Whitfield s omtment Ung 
Add! Bonsoia Co (B J 0 ) and after the morning bath painting 
with Liq lodi Uitis, 1-0 m Spt Meth. Ind. 2-0 and then dusting 
with Pulv Aadi Sahoyhei Oo (BJPO) This method cures the 
majonty of oasee m from ten to fourteen days and is usually well 
borne. In very acute coses with secondary 
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patient should be completely at rest, and soothmg apphcations, 
such as calamine liniment, should be employed at first 

Three important pomts may be emphasised (1) If the infection 
has spread to the intematal fold, as it usually does, the patient 
may be unaware of it, and omit to treat it unless told to do so 
(2) A thorough examination should be made two or three weeks 
after the termination of treatment m order to ensure that no trace 
of infection remains And (3) m every case the feet, particularly 
the interdigital spaces, should be repeatedly inspected for signs 
of early infection It is advisable for the patient to apply the 
Pulv Acidi Salicyhci Co between the toes and in the socfe as a 
prophylactic throughout the course of treatment 

Epidermophytosis of the Extremities 
(“ Athlete’s Foot.” “ Toe-rot,” “ Hong-Kong Foot ”) 

Since Whitfield in 1908 and Sabouraud first recogmsed that 
many scaly and vesicular eruptions in the mterdigital spaces of the 
feet and hands and on the palms and soles are due to a rmgworm 
infection, the condition has become a major dermatological 
problem The feet are nearly always infected primarily and far 
more commonly than the hands 
vEtioIogy 

In Amenca it has been shown that the Epidermophyton inter- 
digttale of Kaufmann-Wolf is the fungus responsible m about three- 
quarters of the cases, and the E inguinale (Sabouraud) and the 
E rubrum together in the remammg quarter The disease affects 
the more cleanly classes, bemg much commoner m private than 
m hospital practice This is doubtless because the infection is 
spread by the contact of bare feet with bathroom-mats and the 
floors of swimmmg-baths and changmg-rooms In schools, colleges, 
and athletic clubs it often occurs m epidemic form As an illustra- 
tion of this, Legge, Bonar and Templeton (1933) found that 51 5 
per cent of new men-students and 16 3 per cent, of women-students 
were clmically affected Of those who attended the gymnasium for 
one term the percentage among males increased to 78 6 per cent , 
while among females the increase was only 2 per cent , the difference 
doubtless bemg partly due to the women bemg forbidden to walk 
with bare feet Templeton suggests that the greater mcidence 
among men may also be explamed by their wearmg heavy shoes 
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ind woollen socLs, *uicc iweating fovours the growth of the fungu*, 
and Tool la a betUr mediura for it than silh or cotton, Uinhnitj 
of the aweat preduposca to its activity the optimum pH for the 
E tnUrdtgUclc being G-8 to 7 The use of alh nl i ne soaps niny 
fiTtnir infection of the 
Symptoms 

On the feet three typei of the disease ha\'e been differentiated 
by Gray (1934) mtertnginoiu, voucular and hyperLeratotic 
These differences depend partly on the temperature and time of 
year and partly on the affected. Thns the indolent inter 

tnguioui form often becomes acute and vesicular m summer and 
whereas m those with hypendroais the eruption is lihely to bo 
mout and vesicular in ichthyotic and drj shnnexl subjects byper 
hecstoni is the usual response to the mfection, 

Althou^ on the feet some part of the sole may be the primary 
•rte of invacon m the great majonty of cases the infection begins 
between the toes, porticolaiiy m the fourth interspace. The 
sailiest sign is generaDy stripping np of the infected horny layer 
so that indnlont sctly potches are formed, which tend to spread 
from the intcrdigital spaces outwards on the under and sometimes 
the upper surfaces of the feet towards the heads of the metatarsals. 
The edges are fnr rp^ by the raised horny layer while the denuded 
skin withm th*m appears reddened, glaiftl or actually raw The 
disease may remsm confined to the mlerdigital spaces and the 
ports immediately adjacent to them, or it msy spread widely over 
the soles, prodnemg patches, which by confluence lose their original 
®rcinato oonfonnstKin and become diffuse. Frequently however 
and especially m hot weather and in those with bypendrosis, the 
growth of the fungus becomes very active and its tuxin excites 
a vencular reaction. The veaiculation tends to occur 

at the margins of the spreading patches, but on the soles, toes, 
And Kidi.a of the feet new foa may arise which ore circulate and 
pnmanly vesicular By confluence of the vesicles boHm of con 
SKletoble ate formed. It is m the roofs of the vesicles that the 
actively growing myoelnnn may be seen m greatest abundance 
microsoopically Rupture of the vesicles and bulba u followed by 
the appearance of raw eexematous areas, which may be painful 
and incapacitate the patient Uoieover secondary mfection with 
pyogenic cocci occurs with some frequency and acute lymjdmngitis 
of the feet and legs may result 
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With, the onset of cool weather the activity of the infection 
subsides, and the indolent, intertnginous vanety of the disease 
remains As already indicated, this may take the form of per- 
sistent scahness between the toes due to constant exfoliation of the 
infected horny layer, or in the presence of hypendrosis this becomes 
macerated, white and sodden, particularly m the fourth mter- 
space In dry-skinned and ichthyotic subjects there is hyper- 
keratosis, dry, homy and often fissured patches being formed 
between the toes and on the soles if these be infected. 
Complications 

Onychomycosis — The comphcation most to be feared is invasion 
of the nails, smce these remam as a source of re-mfection and their 
treatment is difficult and unsatisfactory It has been shown that 
the toe-nails may contam the fungus without themselves showing 
any clinical changes The finger-nails may also become infected, 
and I have seen more than one instance of long-standing epidermo- 
phytosis of the feet and hands with involvement of aU the finger- 
and toe-nails The prognosis as regards cure is welhugh hopeless 
in such cases 

Lymphangitis — It has already been remarked that secondary 
pyogenic infection may comphcate the disease, especially m the 
acute attacks of vesiculation that occur in hot weather Such an 
infection may cause acute lymphangitis of the foot and leg More 
important, however, are the recurrmg attacks of lymphangitis that 
occur in some chrome cases of epidermophytosis of the feet owmg 
to the presence of streptococcal fissures between the toes The 
condition is comparable to the relapsing streptococcal lymphangitis 
of the face, due to fissures in the nostrils, vermilion borders of the 
lips, or retroauricular spaces, and, as with this, repeated attacks may 
lead to blockage of the lymphatics with consequent elephantiasis, 
which may become permanent Very often there is httle con- 
stitutional disturbance, but occasionally there may be rigors and 
a high temperature The lymphangitis appears first on the dorsal 
surface of the foot adjacent to the mterspace m which the fissure 
hes, and thence spreads upwards over the foot, ankle and leg 
Unfortunately the origm of the condition often remains unrecog- 
nised and the primary epidermophytosis untreated, imtil chronic 
elephantiasis of the leg has become established 

Epidermophytides — The epidermophyton may give rise to various 
types of allergic reactions m the skin, as do other species of rmg- 
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worm fungi. Tlie»o reaction* ore termed dermxitopliytide* and 
are stnctly comparable to tbe tubercnlideo, »yp l u ! id< g and •trep- 
toooccidea. They depend for their occurrence upon a hxDmato-' 
genous dissenunotion of fungna-elemente or their toxin from aome 
pninary focu* of infection, and an oBergio hypernenfliLivit/ of the 
idnn The eruptiona are termed tndiophytidee, microepondee, 
ftTide* and epidermophytidae according to the kind of fungoe 
reiponilble. They vary in typo like the tubenjuhdee, syphihdea 
and fftreptococodes. The following have been deecnbed a 
lif-hf iTim d folhcular eruption comparable to hchen ■crofuloeoruni, 
the folhcukr ayphilide, and the lichenoid streptococcide an 
eoiematoid eruption comparable to the eczematoid toberculide 
and itreptococade erythema multiforme erythema nodaeam 
erythema acarlatuuforme (Barber 1929) Just as patient* vnth 
tubercuhde eruption* give positive cutaneopi leactton* to mtia 
dennal lUjeetKtru of tuberculin, ao those who have or have had 
nugworm infection will react aunOaily to injections of certain 
fungus-extracts, which may be ooovemently termed tnchophytuL 
Both with tuberculin and tnchophytin patches may 

develop after a few days at tha test ntea, particularly m patient* 
with the ecxematoid tnk^ulide and the eocematoid dennatopEytide 
In epidennophytouB the commoneet dermatophytide is the 
ecxematoos one. Frequently it takes the form of a vesionlar 
eruption on the hands, parbculariy along the tides of the flngeii, 
which by many obaerven is considered indistinguishable from 
dytidrotis or cheiropompholyx. Some boheve that m nearly all 
cases of the oondition formedy designated by these terms the 
enrptKkn it really a vesicular dermatophytide or actually caused 
by the presence of fungus elemants. The great majority of observers 
agree that even in cases that might be regarded at true dyndrosis 
the vesicles bear no relstionship to the eweatniacti, being m fact 
oomparable m their fonnation to those of eczema. My prr«r.n«1 
opuuoD IS that the oonfotion and the contradictory opinions that 
have existed on this subject smoe Tilbury Fox first deecnbed what 
ho termed dysidrosis and Hatchinson later labelled cheiropom 
pholyi, are entirely due to faulty dinirgl observatioiis and dea- 
cnptjona. I sgreo that roost vesicular eruptions of the and 

feet are mdependent of the sweat glands, and are eczematoid m 
typo both dmiodly ud hirtologically ThBir cmuntion u often 
djffiouh to dotoxmmo with cotteunty Thoy m»y bo duo to oaoirud 
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irritants, to infection with and sensitisation of the skin to pyogenic 
organisms (infective eczematoid dermatitis), to the absorption of 
the toxins of such organisms either in the skui itself or in some 
other focus, or an allergic reaction to other circulating antigens, 
e g drugs, or part of the recurring eczema that obtains m persons 
with multiple allergic symptoms , and, as has been said, they are 
frequently a dermatophytide 

Nevertheless there is a true dysidrosis, which occurs only in those 
with hyperidrosis of the hands and feet, and which affects the palms 
and soles rather than the lateral surfaces of the digits The vesicles 
at first are minute, closely set in patches, and have the true trans- 
lucent, sago-gram appearance This eruption has an obvious 
association ivith the sweat-ducts 

Another form of eczematoid epidermophytide, which is not very 
uncommon, is that which occurs chiefly aroimd the ankles and on 
the legs m the form of circular patches similar to nummular eczema 
due to other causes In patients with this condition an mtra- 
dermal injection of tnchophytm will be followed in a few days by 
the appearance at the injection site of a circular eczematoid patch 
exactly comparable to those composmg the original eruption 
When the infection of the feet is successfully treated, the eczema- 
tous patches disappear spontaneously Goldsmith (1931) has des- 
cribed a case of erythema multiforme, which was almost certainly 
a dermatophytide due to a laboratory-infection with the Epider- 
mophyton xiiterdigitale 
Diagnosis 

In the great majonty of cases of intertnginous dermatitis between 
the toes one of the varieties of the above-mentioned nngworm 
fungi 18 responsible A sundar condition, however, in the mter- 
digital spaces of both the hands and feet is also caused by momlia 
tnfecltons {“ erosio interdigitahs blastomycetica ”) The lesions 
often consist of white sodden-lookmg skin with central fissures 
Extension to the backs of the hands or over the feet may occur, 
reddened patches with scaly margins and vesico-pustules bemg 
found On the fingers this mondial infection occurs chiefly m 
those who frequently wet their hands, smce moisture favours the 
growth of the fungus, and on the feet m those with hyperidrosis 
Dowhng (1930) and others have reproduced similar eruptions by 
plantmg cultures of Monilm albicans between the digits and else- 
where Hypendrosis per se may produce maceration of the horny 
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between the toes so that it becomes whituh and. sodden 
a lunilar appeaiance may also be seen m severe cases on the soles, 
perticulariy on the heels. Edema of non-infective ongin and 
pxvnajoa pi%y of conTse oftcct the uiterdigital spaces, and, as m 
tinea cruns, the latter is particnlariy htelj to cause an error of 

The eruptions, which m the post have often been wrongly 
attzibnted to fongus-infection, even hy dermatokiguts, are jnustulor 
bacUndt and puMular ptonam of Uie cdimxlia These conditions 
are estiologically identical in that they are doe to a focal infection 
with a streptococcus, the chief focns as a rule, being m the tomdU. 
The difffirenrg between the two depends upon whether or not the 
patient IS a psonatio. Chnton Andrews (19^) has described postn- 
Ur baoiendes as follows. They are chrome recalcitrant vcsicnlar 
and pnstulai eraptuos, ■ymmetncally located on the palms and 
soles, which donng quiescent periods become dry eiythamatons, 
ezfohative pa t ches. The oouise u chaiactensed by repeated 
ezaceibatiani, danng which groape of vesicles or pnAnles break 
out over the entire involved areas with severe itching and some* 
times swelling and pom From day to day fresh groups of lesions 
may appear and m tome cases vesicxdation is pronounced, whereas 
in others the kstons are almost entirely pustular from the onset 
In stQl others the early vesicles become postulea in the course of 
tune. Gradually the number of new lesonj diminishes and the 
conditKui temporarily subsuleB to a quiescent stage m which the 
involved areas are diffusely erythematous, dry shmy and 
exfoliative.” 

In pustnlai ptinamK of the extremities the eruption may occur 
alone without of psonasis elsewhere or it may be associated 

with inch lesions, some of which may also develop occasional 
pustules. The patches are dry red, scaly and usually sharply 
as m ordinary psnnasia, and m them pustules of varying 
me, which dry up to form characteartio bro w n ecabs, are formed. 
Tn hoth prutular boctenda aod pustular pMnaaii «itfs of fJftCtKm . 
are the thenar and hypothenar eminsncea and the central parts 
of the soles. Although these eruptions tend to be symmeteical, 
they may occur umUterally or asymmetneaUy and JingV 
are met with. Both eruptians may involve the fln g#Tv aisi toes. 
Pustular bactende u more vencular m typo and histologically 
rcsemblea the vesicular epidennophytidea, whereas pustular 
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irritants, to infection witli and sensitisation of the skin to pyogenic 
organisms (infective eczematoid dermatitis), to the absorption of 
the toxins of such organisms either in the skm itself or in some 
other focus, or an allergic reaction to other circulatmg antigens, 
e g drugs, or part of the recurrmg eczema that obtains m persons 
"With multiple allergic symptoms , and, as has been said, they are 
frequently a dermatophytide 

Nevertheless there is a true dysidrosis, which occurs only in those 
with hyperidrosis of the hands and feet, and which affects the palms 
and soles rather than the lateral surfaces of the digits The vesicles 
at first are mmute, closely set m patches, and have the true trans- 
lucent, sago-gram appearance This eruption has an obvious 
association with the sweat-ducts 

Another form of eczematoid epidermophytide, which is not very 
uncommon, is that which occurs chiefly around the ankles and on 
the legs m the form of circular patches similar to nummular eczema 
due to other causes In patients with this condition an intra- 
dermal injection of trichophytm will be followed in a few days by 
the appearance at the mjection site of a circular eczematoid patch 
exactly comparable to those composing the origmal eruption 
When the infection of the feet is successfully treated, the eczema- 
tous patches disappear spontaneously Goldsmith (1931) has des- 
cribed a case of erythema multiforme, which was almost certainly 
a dermatophytide due to a laboratory-infection with the Epider- 
mopliylon %'nterd%gitale 
Diagnosis. 

In the great majority of cases of intertngmous dermatitis between 
the toes one of the varieties of the above-mentioned rmgworm 
fungi IS responsible A similar condition, however, m the inter- 
digital spaces of both the hands and feet is also caused by momlia 
tr^eclions {“ erosio interdigitaJis blastomycetica ”) The lesions 
often consist of white sodden-lookmg skm with central fissures 
Extension to the backs of the hands or over the feet may occur, 
reddened patches with scaly margins and vesico-pustules bemg 
found On the fingers this mondial infection occurs chiefly m 
those who frequently wet their hands, smce moisture favours the 
growth of the fungus, and on the feet m those with hyperidrosis 
Dowhng (1930) and others have reproduced smidar eruptions by 
plantmg cultures of Monilta aUncans between the digits and else- 
where Hyperidrosis per se may produce maceration of the horny 
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I regard a prelimmary treatment dengned to exfoliate the thick 
ened homy layer of the feet, particularly between and around the 
toee, ai m chronic caaee, and in the early itagee such treat* 

mant alone may to cure. By this method a grout deal of 

the fungus must obviously be removed m the exfoliated h o m y 
layer a^ any that remains b*** on the surface exposed to attack 
by whatever fungicide u chosen. If well tolerated, this pre- 
liminary treatment is contmued untQ the denuded skin resembles 
that of a baby’s foot and for this a period of two to three weeks la 
nsually required. A lotion of Aadi Sahcyhci dm. 1, Spt Meth. 
Indost to oz. 1, IS applied freely and vigoroasly between and 
around aH the toes of both feet and over the solo morning and 
evening Aft>p pm^li appheabon the Pulv Aadi Sohcylici Co 
(Bd^ 0 ) ■hould be spnidded between the toes, over the feet and 
in the morning the socks or stockingB. Various fungicides 
may then be empbyed to complete the cure. Xhthronol (mgnohn) 
as in tinea enms, is very effective, but must be used with caution, 
nnoe it may causa an acute deonatitis. It may be presco be d m 
an ointmeut or paste, or as a paint dissolved m benxol (0 5-2 per 
cent.) A safer application is carbol fuchsm paint (satniated 
■olotion of fochsin m absolute akiohol, 10 acm. with 6 per cent 
oarboLo lotion, 100 c-cm. mixed and filtered. After two hours 
add bone acid 6 gnus. After the next two hours add resorcinol 
lOgnna. maoetonB,5acm.) This should be painted on freely once 
or twice daily and the Pulv Amdi Sahoyha Ca applied between 
the toes, over the feet and mto the socks or stockings every mom 
mg The carbol fochsui point occasicDally cau se s a dermatitis 
but if well borne it may be oontmoed for a month. The 
powder should then be used alone for soma weeks and the feet 
inspected sgsin. If the patient is apparently cured, he should be 
advised to oontmue the iDommg application of the powder indefin- 
itely In view of tU addity it wiH tend to prevent relapse from 
any fimgas-elementa that may have escaped destruction or re- 
infection, since the fungus prefers an alloJin^ medium for its active 
growth. After the preliminary exfoliating treatment I frequently 
employ the method outlined for the treatment of cruns— 
the appheatma of AVhitfield a omtment at bedtune oisi of 
and the powder in the morning The folkwmg are the instmctions 
imied to patlenta. The omtment should be thoroo^y rubbed 
into the feet parbculazly between tbe toes, at night Thu 
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psoriasis is drier, almost always purely pustular and not vesicular, 
and the histology is that of psoriasis with superadded pustule 
formation During the exacerbations of pustulation there is 
usually a considerable leucocytosis Cultures from the pustules 
are invariably sterile apart from occasional colomes of Ntop/i albus 

On the hands active infection with the epidermophyton, as 
opposed to the commoner epidermophytides, presents different 
clmical appearances according to the activity of the fungus and the 
individual affected, and a certain diagnosis may be impossible 
without a microscopical exammation of scrapmgs As on the feet, 
the interdigital spaces may be first mvolved, and thence the infec- 
tion spreads along the sides of the fingers and on to the dorsal and 
palmar surfaces of the hand The eruption may be dry and consist 
of reddened patches bordered by a frmge of the stnpped-up horny 
layer, or, particularly in hot weather, it may be frankly eczematous 
with vesiculation, serous oozing and crusting In either case the 
circinate configuration of the patches will suggest a fungus infection 
In patients, however, in whom the disease is of long standmg, the 
eruption may become diffuse, particularly on the palms, which 
merely appear red and scaly In dry-skinned persons and ichthyo- 
tics the infection is likely to provoke hyperkeratosis with sphttmg 
of the thickened homy layer and the formation of pamful fissures 
In those with hyperidrosis the horny layer may be sodden and 
macerated, particularly in the interdigital spaces and on the sides 
of the fingers 
Treatment 

Most dermatologists rightly consider that epidermophytosis of 
the feet, if of long standmg, is extremely difficult to cure, and if 
the nails are extensively involved, it may be almost impossible 
unless the nail-matrices are destroyed The chief reason for the 
persistence of the infection on the feet, apart from mvolvement of 
the nails, is the thickness of the homy layer Other factors that 
favour the growth of the fungus in this situation are the wearmg 
of woollen socks and heavy shoes, particularly if these have rubber 
soles, hypendrosis, and the compression of the mterdigital spaces 
by shoe-pressure, smce, like other fungi, the epidermophyton 
thrives m moisture, warmth, and imaerated folds Successful 
treatment of the hands presents much less difficulty It is qmte 
likely, however, that many apparent relapses in foot-rmgworm 
are really re-infections 
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Prophylaxis 

Patients who lia>e epidermophytosis of the feet ihoold be 
advised to continue to use the Pulv Aadi Sohoyhci Co as a foot- 
powder after apparent cure. There ta on obvioiu nak of re-infection 
firom bedroom Mippers, which if luide of felt are best discarded. 
Leather shoes should be disinfected with formalin or by swabbing 
with a lysol solution (1 in 10) 80 \eral times da rin g the cotUBS 
of the treatment PotienU shoold be wmmetl of the nik of infection 
from bath mats rooms and swimming baths, and enqmnea 

shoold always be mode oa to whether other members of the house- 
hold may be infected. In schools, coQegea, athletio-clubs, ablation 
centres, swimming baths nnd bathing pools foot-baths of a 2 per 
cent, solution of sodium hypoohlonte shoold bo provided and 
members shoold be enjoined to soak tbeir feet m these before 
dressing. This prophylactic measure has been made oompolsory 
m such instrtotKma m Amenca with very good effect. 


niPETiaO CJONTAQIOaA 

In the last war sebonhcBio dennatitia, cooopboated by a secondary 
mraccia by streptococci and ataphyiooooa ^ the aureus type, was 
extremely oommon. TAa pedioolcns corpons and scabies it was 
respansibls for a aerioas wastage of man power was difhoolt to 
treat socceesfally nadw existing oonditaons, and was very prone to 
relapse. It was often disgnoosd as impe^go bat differed satiobgi 
oally and clincally &om impetigo contagiosa. Among the Ezpedi 
taonary Poroe m France donng the e^er port of this war the 
aebcoThcBio atate waa met with not more frequently than m civilian 
hf^ whereas impetigo contagiosa of the usual type affeoting the 
face and scalp was very common. 

In the great majority of oases impetigo la doe to a superficial 
infection of the akm with StrepL pyogenes longut but a rapid 
secondary mvanon of the lesions with fitopA aureus ahrays ooems. 
In one fonn of holloas impetigo however in pemphigus neo- 
uatorum the latter organism is pnmarfly responidble. Here the 
strep l^iooosal vanety will alone be described. 

Infection with the streptoooooos takes place just beneath the 
homy layer. The prinjary lesion is a mmote rod spot, which vary 
rapidly becomes a superficial vesicle or bulla owing to the exudation 
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should be done with a piece of Imt and not with the fingers Cotton 
socks should be worn during the night The iodine should be 
carefully painted over the feet, particularly between the toes, after 
washing off the ointment in the mornmg, and the powder freely 
sprinkled over the feet and between the toes after usmg the iodine, 
and also into the socks or stockmgs worn during the day. The 
above suggestions for treatment are suitable m the great majority 
of patients, but in very acute cases with eczematisation or severe 
secondary pyogemc mfection weak antiseptic footbaths (potassium 
permanganate 1/4,000) and soothmg applications, such as calamme 
liniment, should first be prescribed 

A method of treatment, to which considerable attention has 
been paid recently even m the lay-press, is by applymg a mixture 
of pure phenol and camphor (Francis, 1941) I have no personal 
expenence of it It would appear to be dangerous, unless the 
patient is treated m bed and every precaution is taken to ensure 
that the treated surface remains dry, smce m the presence of water 
or excess of sweat the phenol is released and may cause tissue- 
necrosis 

For the hands the same exfohatmg lotion may be first used on 
the pahns, if there is marked hyperkeratosis, until the thickened 
horny layer is removed, but thorough munction with Whitfield’s 
omtment at mght time with the patient sleepmg m gloves is usually 
sufficient 

The treatment of rmgworm of the nails is most unsatisfactory 
The method that offers the best chance of a cure is to remove the 
affected nails under a general or local anaesthetic, and to scrape 
the exposed nail-beds, which should then be dressed daily with a 
fungicide untd the new nails have grown A solution of dithranol 
— 2 per cent m benzol — and the carbol-fuchsm pamt are probably 
the best apphcations Unfortimately the new nails become infected 
m a high percentage of cases There is some evidence that treat- 
ment of the nad-beds after removal of the nails with fractional 
doses of x-rays mcreases the percentage of cures, and I have seen 
a case m which such treatment alone without removal of the nails 
was curative Jacobson and Corsi (1943) have succeeded m curmg 
a few cases by pamtmg the nails weekly with thonum-X m spint, 
(1,000 to 2,000 umts to the c cm ) over a penod of some months, 
but m other cases the treatment was without effect 
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fiscares at the tDgles of the nostrils or montlu Therr occurrence 
IS prednpoeed to by the use of itiongly wUralmPi soaps, which damage 
the protective homy layer but such soaps may of themselvee give 
nse to dry, scaly patches apart from infection. Impetigo pityrodes 
is contigioaa, and many epidemics of it ha\e been described. It 
has to be differentiated fmm the scaly patches caused by the pity 
rosporon of which ore osnally seen m older children and 

adults, and from the eczematoad tuberoobde. 

Etiology 

The primary phlyctenule of streptococcal impebgo rapidly 
hecomes secondarily mvaded by the staphylococci alwaya present 
m the moutha of the pQo-sebaceonsfollides and as these organisms 
grow much more readily and abundantly than streptococci m 
ordinary media, cultures made even imm early lesions of impetigo 
may give pure growths of staphylococci. In order to obtam the 
streptoooo^ the serum from the early phlyctenule or from the raw 
»tttfaoe exposed after removal of a crust la drawn up mto a small 
glass ppetta half full of serum broth the ends are sealed and the 
pipette moabated at 39^ for about eight hours. If the lower end 
of the pipette be then broken, the first few drops of the medium 
vill be fotmd to oemtom the streptococcus in pure coltore, wliereas 
the fltod m the upper part m contact with air will contam staphy 
lococa. The streptococcus, being a facuHatire anaerobe will grow 
alone in the lowest portion of the pipette ^Vhen the phlyctennlea 
or buUffi of impetigo occur on the palmar surface of the hand, where 
there are no pilo-aebaoeoua foUiclea and consequently staphylococci 
are leaa numerons, secondary staphylococcal mvasion occurs rek 
tJvely late the serous oontents of the phlyctennle tend to remam 
clear and the streptococcus may be obtained m pure culture even 
00 ordinary mwlifl- Culture media containing crystal nolet which 
mhibrta the growth of staphylococci, may olu be used. By this 
me a n s abundant growths of SlrtpL Ictinus m ordinary impetigo 
and ecthyma are obtained, whereaa m cultures from normal slrm 
and from vanxma other skm eruptaons not of streptococcal ongm 
cither no streptococci grow at all or only a few isolated oolonie*. 
Sebouimud s contentaon as to the streptooxcal oauaatiou of impe- 
tigo pityrodes is also thus confirmed. 

The chief factors predisposing to impetigo are trauma of aH 
kinda whereby the homy layer of the skin is damaged, and exposure 
to mfecticm with virulent streptococci. As its name implies, it is 
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of fluid, and these may be considered as the characteristic lesions 
of the disease Where the horny layer is thm, as on the face, they 
are flaccid, but m other parts, particularly on the palms and soles, 
they may be tense In the early stage the contamed flmd is clear 
serum, and from it the streptococcus may often be grown m pure 
culture, but secondary infection with staphylococci soon takes 
place, and the flmd then becomes cloudy from the presence of 
leucocytes ; m this stage the vesicles are surrounded by a red halo 
of hyperaemia The flmd may escape owmg to rupture of the roof 
of the vesicle, or it may dry up spontaneously. In any case the 
dned serum forms charactenstic crusts, which are yellow or amber- 
coloured, or sometimes brown from admixtme with blood or dirt 
After a few days the crusts fall, leavmg a pmk stain to mark the 
site of the ongmal lesion Should a crust be removed before 
heahng has taken place beneath it, a raw, oozmg, and sometimes 
bleedmg surface is exposed, which soon becomes encrusted agam. 
Healmg takes place by complete regrowth of normal epithehum, 
and no scar is left The subjective symptoms are usually shght, 
but there may be some itchmg or burnmg, and m children fresh 
lesions are produced by scratchmg Vanous types of impetigo 
contagiosa have been descnbed 

In impetigo circinata there is comparatively httle exudation, and 
the lesions tend to spread penpherally while heahng m the centre, 
thus formmg circinate patches with crusted margins , the condition 
IB often mistaken for circinate rmgworm By confluence of the 
patches extensive gyrate figures may result (I gyraia) 

In impetigo bullosa the lesions form large bullro, the roofs of which 
are flaccid, except where the homy layer is thick, as on the palms 
and soles 

Impetigo pityrodes is, as Sabouraud insisted m 1904, a dry, 
attenuated form of streptococcal impetigo, situated as a rule on 
the face, m which the lesions consist of dry, furfuraceous patches 
usually of irregular shape They correspond probably to the 
majonty of cases of dartre volante or tetter of older authors They 
are met with towards the end of an attack of ordmary impetigo, 
and one may see m the same patient all stages from the crusted, 
oozmg lesions to the dry, scaly patches referred to They are, 
however, also very common m children suffermg from chrome 
nasal catarrh, m whom there has been no defimte attack of ordmary 
impetigo, and are then frequently associated with streptococcal 
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are unmudble with MnmL. Iq this stage the object is to cause 
desjccatxon of the Wkitui- A method that is os a rule very effective 
consists of swabbing all the affected areas several times during 
the day with a solution of perchkuido or oxycyanjde of mercury 
(1 m 3 000) m GO-75 per cent, spint, and at b^hme applying 


Ej Reiorcim gr 10 

CaUrninp Prwpt. gr 20 

Zmci OxkIi gr 20 

Sodu Biborat. gr 10 

GlTcenm m. 15 

8pt. Vnu Meth. ladust. m. 30 

Aq Calca ad $1 


Under thia treatment the erupbon dnes up, the moist crusts drop 
off, and scaly patches remauu The lotions may then be discon 
tmued and a mercurial paste substituted, e.g 

R? Hjdrarg Ammon, vel Hjdiaxg Oxadi Flan gr 5-10 
Past. Zina Comp (BJ*) ad 5I 

An aJtenutii’e method is to apply £au d Aliboor instead of the 
Burconal lotion, e.g 

Ej Zinci Solphstii gr 6 

Capri Solphstii gr 4 

Aq CsmphoEM ad 5^ 

The dyes, such as crystal nolefc, acnffaTine, and brilliant green, 

are very effeotire but axe uosaiteble for the treatment of ambula 
tory cases of facial impetigo. 

The emolsifymg bases have not the disadvantages of the imual 
lanohne and psraffln bases. They have a drying effect on the skm 
and afford a suitable vehicle for antiseptics in the early moist stage 
of impetigo Mumford (1940) recommends the following modi 
hcation of Ung Qainolor (Squibb) both for impetigo and sycosis 


1 Thymol 0-1 

3 Bensoyl perossda 10-0 

3 Indaitnal spint 10-0 

4 Chmoeol 04 

6 H.B.B •rmplax 25-0 

fi Water to 100-0 


^ub number 1 in 3 add 2, and then add 4 and 5 and finally water ) 
He also suggests Acnflavma 1/1000 m water with 12J per cent. 
Simplex and thymol 1/1000 (warm *nfl emulsify) for 
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contagious and is apt to be communicated from one member of a 
family to another by indirect and direct contact It also occurs 
in epidemic form in schools and other commumties The so-called 
scrum-jpox is impetigo contagiosa spread by contact on the football 
field Apart from contagion it may arise spontaneously and is apt 
to comphcate itching conditions, such as scabies and particularly 
pediculosis capitis. Impetigo of the scalp is frequently due to the 
latter cause It may begm around the nostrils or on the upper 
hp by infection of the skm with a streptococcus derived from an 
acute rhmitis or purulent nasal discharge, and around the ear from 
the discharge of a chrome otitis media. It frequently arises from 
fissures at the angle of the mouth Qa perlMie) 

Morbid Anatomy. 

Microscopical section through a vesicle shows that this is situated 
at the level of the stratum granulosum, so that the roof is formed 
by the stratum comeum and the base by the upper part of the 
pnckle-cell layer The flmd consists of serum containmg leucocytes , 
chams of streptococci may be seen along the floor of the vesicle 
and groups of staphylococci near the roof and sides The epidermis 
beneath is oedematous, and leucocytes may be seen in the mtra- 
epithehal lymph channels The capillanes m the papilhe are dilated 
and there is shght inflammatory infiltration. 

Prognosis. 

The prognosis vanes accordmg to the mdividual case An acute 
attack of the disease occurrmg m a child or adult otherwise in good 
health tends to run a definite course of some three to six weeks’ 
duration, recovery takmg place spontaneously owing to the gradual 
development of immuni ty to the infecting streptococcus On the 
other hand, m debflitated persons, particularly m those who suffer 
from a chrome streptococcal infection of them mucous membranes, 
so common among children of the poorer classes, or from otorrhoea, 
impetigo, usually associated with streptococcal fissures and mter- 
trigo, may become a chrome disease. It is in these cases that, 
apart from fissures at the muco-cutaneous junctions and m the 
natural folds of the skm, the dry scaly form of impetigo aheady 
desenbed is hkely to occur 
Treatment. 

Local — ^It cannot betoostronglyemphasisedthattheapphcationof 
antiseptics mcorporated m the usual omtment bases is fundamentally 
wrong durmg the active stage of the disease, smee such bases 
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at the Mnifl time* fo^ thrc« day*. The patient is mstnicted to 
dnak at least five pints of blond fioid per diem dunng the course 
It IS advisable to aupplement the diet path preporabooB rich m 
vitamin A and with vitamin C since there is some evidence that 
these increase the resutance of the skin to pyogemo infection 
IToreover, as some of the toxio eficcfa of the fulphanilamido group 
of drug* depend upon damage to the liver cells I alwayi proeoribe 
these dmga with connderablo amounts of vitamin A. In the 
fioihed or plfithono type of seborrhono patient mwhom as already 
said, sonte ecxemotuation of the affected areaa is likely to occur 
foil doses of alkahee internally calamine Ununent locally should 
be prescribed until the cruptaon baa dncd up a weak mercurial 
paste or the acnfiavine emnlsion being thaa substituted for the 
linnnent. 
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impetigo Sulphathiozole, 5 per cent m Pasta Zinci Co B.P or 
an oil-in-water emulsion affords a clean and often rapidly effective 
treatment It is important to remove crusts before each appbcation. 

These methods are suitable for uncomphcated impetigo, but 
in some cases a secondary eczematisation of the affected areas 
occurs owing to sensitisation of the skm to the pyogemc cocci 
Such cases are as a rule either seborrhoeic or allergic subjects and 
the usual antiseptics are not tolerated For them the calamine 
hni m ent, recommended for impetigmised seborrhceic dermatitis, is 
effective and should, be combmed with smtable internal treatment 
When the eruption is widespread, baths containmg zmc sulphate 
are indicated, a quarter of a pound of the salt bemg added to thirty 
gallons of water In resistant cases of impetigo local apphcations 
to the infected areas of idtra-violet hght rays, combmed with total 
hght baths, are of value. 

Before a patient is passed as cured he should be carefully exam- 
ined for streptococcal fissures at the muco-cutaneous junctions and 
in the natural folds, and, if present^ these should be treated by 
pamtmg them twice daily with a 3 per cent solution of silver 
mtrate m spirit and applymg a mercurial paste 
Internal and general treatment — ^It is sometimes taught that no 
treatment other than local measures is necessary m impetigo, but 
in some cases this Is certainly untrue The disease often runs the 
course of an acute infection, and m the majority of cases recovery 
would doubtless occur without any treatment whatever owmg to 
the development of immumty to the infectmg orgamsms Cases 
are met with in which despite assiduous and skdful local treatment 
new lesions contmue to appear In them change of environment, 
particularly to a bracmg place by the sea, may lead to rapid recovery. 
In the last war I had a very severe attack m Mesopotamia durmg 
the hottest tune of the year, and no method of treatment that 
I employed had any permanent effect, but on my return to the 
relatively cool climate of Bombay the eruption qmckly subsided 
In every case the patient should be exammed for chrome foci of 
infection elsewhere than m the skm, smee their presence may retard 
recovery or favour relapse 

Sulphonamide therarpy In severe or resistant cases of impetigo 
it IS justifiable to employ one of the sulphonamides mtemaUy, but 
only for a few days I prefer sulphathiozole, and prescribe 2 grm 
after breakfast and tea and at bedtime for two days, and 1 6 grm 
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u) aniie, Uie cojnponUoa of which fortniuit^ly rendered it a oaeful 
ubdote. In the April attack ihcro wero 16 000 casnnlUee, 6 000 
of which were fatal, and many pnaoneis were token by the Gennoni. 
Another gas was mode early in &lay the men bad by then 
hetn provided with respiraton, coomting of cotton pads soaked in a 
■olatioa of sodium thiosulphate, sodium bicarbonate and glycerine* 
sod these gave some protecbon. The third attock on hley 24th 
sod sll subsequent ones produced lean serious resnlts, ee reepuutora 
of itesdfly increaiihg elEaenoy were mtrodocecL From December 
1910 phosgene was used as os chlorine but after August 1916 
there were no further cloud g** attacks. Gas shells were intro- 
duced m the autumn of 1916 they contained phosgene, chloro- 
pecim, xylyl and betuyl bromide, and aJhi-d lung untanta. In 
July 1917 ' yellow cross ' «b«iilU containing mustard gas ' and 
stni l&Ui organic oraeoio compounds were osed by the Germans. 
Different types of shells were generally employed simnltaneoualy 
l^boae co nt sj n ing atsemcal compouads were expected to produce 
such gnUtaon that the men would discard their respirators and so 
it poesible for phosgene from other ahelli to act. Hand 
Ei^usdes oontaimng chloracetone, chlor-eulphonio acid and other 
P'^’i^onuas gases were also used. Mustard gsis caused eight tunes as 
casnsities among the allied troope as all the other poison gases 
^(■Sether but the number of fatal cases never exceeded 2 per cent. 

In iptte of much research in eh«min*l warfare it is remarkable 
that area now the two most effective gasee belong to the phoegens 
and mustard gas groups used m the last wax The reepirators 
provided, both for untllwrii and for avilians give complete protootion 
for the eyes, nose, face and longs against every ty^ of gas likely 
to be used. 


LUNG IRBITANT (ASPHYXIANT) GASES 
CHLoami: avd PHosam 

The fir^ effect produced by the imtant action of rTitnnniiK and 
phoegeno, (X)Clt, is a profuse exadataon of a thin, pale yellow 
albommons fluid by the bronchial mucous membrane, as well as 

a very octave socrotwabytholachrymaJandsahTaryglands these 
are the reaulU of protective reflexes, the object of which is to dilute 
the irntantpoUou and render It innocuous. At the same time spasm 
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Thucydides descnbes how in the Peloponnesian War in the fifth 
century b c. Archidamos, son of the King of the Lacedemonians, 
ordered faggots impregnated with pitch and sulphur to be set on 
fire outside the walls of a besieged city. The smoke earned by 
the wmd rendered one side of the defences untenable A thunder- 
storm then broke and the ram extmguished the fire and so led to 
the failure of the first recorded gas attack In 1499, when the 
Turks had passed the laonzo and were threatening Vemce, Leonardo 
da Vmci advised the Venetians to throw poisonous powders, such 
as yellow arsemc and verdigns, firom the topmasts of their ships 
so as to choke the enemy. Fifty years later red Indians m Canada 
fortified their cabins with faggots of wood and feathers smeared 
with the grease of the sea wolf and set fire to them on the approach 
of the French, many of whom were killed by the thick, black, 
stmkmg smoke. In 1812 Lord Dundonald subnutted to the Prmce 
Regent secret plans for the use of asphysaatmg gas Though 
regarded “ infalhble and mvisible,” its use was not sanctioned, 
and the plan was agam rejected when suggested for use against 
the French fleet when war seemed imnunent m 1840, because it 
“ would not accord with the prmciples of civilised warfare,” and 
because it was “ too temble for use by a civilised community ” 

The use of poison gas was expressly forbidden by the Hague 
Convention of 1899 The Germans, who had signed the Con- 
vention, attempted to excuse their violation of it m 1916 by stating 
through their official news m July 1918 that the idea was ongmated 
by the British Admiral, Lord Dundonald, but they failed to add 
that it was repeatedly rejected by the British Government on the 
score of mhumamty 

Chlorme was first used on April 22nd, 1916, m a German attack 
on AJgenan and Zouave troops The gas was set free from cylmders 
in the enemy trenches to dnft with the wmd On the two foUowmg 
days attacks under cover of gas were made on Canadian and English 
soldiers in the neighbourhood of Ypres Although no respirators 
were available and the losses were heavy, the troops held their 
ground A few men improvised respirators by soakmg handkerchiefe 
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dn* to tlio asphyxia portly to the irntont action of c hlnnn e 
dnaolred in swallowed saliva nasal and bronclnal soaotion. 
Symptoms 

Lewis Freemani a nunorlmn aoklicr who was takan prisoner aftar 
being wxuinded and gassed in the attack near Ypras on Apnl 23rd 
1915 and snbseqoently escaped from Germonyi gave the following 
gnphio description of his symptoms in the CcrrJxxll ilagarine for 
Febmaxy 1917 


** I ■>i«n iie\ er forget the horrible agony of surprise m the eyes of the 
men who got that drat dose. It was the look ot a dog being suddenir 
beaten for aomethiog it hi/tn t done. They looked at ea c h other with 
inetUcuung ejea — -I only recall hearing one man start carting — then 
uiey began gulpmg anfl cooghing and then fell down with their iaces 
ni their handa. hly fint aeuation waa of a amartmg away up 

iTiude of my nose this quickly ej:tended to my throat, and then aa 
my lungi suddenly seemed dlled with red hot nee^ea 1 was seised with 
a spatm of coughing Cooghiog up red hot needles u not exactly a 
nWssat operstwo, uid the pam was lutenae. MenufuUy it was only a 
lew minates before a sort of stupor seemed to come ou, but even as I 
passed into half unoouactoasnass I waa aware of my outraged lungs 
reroltina in heaves that shook my frame againat the poison that hM 
swamped the trench. ^7Ith some of niy oomrides the fi^tmg mstmirt 
Was the last thmg that died, and I have a sort of reco^tiou of two 
or three of them Etching st the parapet and finng from cough-shaken 
•hooldan oS into the depths oCthe rolling yellow oas ekmda. I 

had rolled and wnthed, m the agoor of the pam of toe gaa m my lungs, 
in a pool of shiah m the bottom ^ toe trenoh, and it moat Lave been us 
lying with my face buried in the shoulder of my wet woollen fainte that 
saved my hfe. Most of my were qmi« unoonsmema when the 

Huns, with their beads protected by baggy ^ auodi, came ponnng into 
the treueh, but I had enough of my aenaea left unpatalysed to be able 
to watch them in a haiy sort of way 


The seuaafaon of su&icaUou, which foUows the initial btixnmg 
pam m the nose, throst and eyes, is acoompanied by pain^ which 
is often severe, m the chest, espeoally beh^ the stemum. The 
imtation of the throat leads to coughing and that of the eyes to 
profuse lachrymataon. Resjdrataan beromee pamfol rapid and 
difficult Retching is oommon and may bo followed by voautmg, 
which gives temporary relief The lips and mouth are parched 
and the tongue la oorered with a thick dry fur Severe headache 
rapidly followi with a feahng of great weakness in the legs if the 
patient gives way to this and has down, he is likely to rtOl 

more chlonne, as the heavy gas is meet oonoontiated near the 
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of the bronchial muscles occurs in an attempt to obstruct the passage 
of the gas mto the alveoh. In severe cases the bronchial secretion 
and spasm not only fail to protect the alveoh, but obstruct the 
entry of air into the lungs to such an extent that the patient 
becomes asphyxiated and may die before the flmd is expectorated 
and the spasm relaxes An autopsy at this stage shows shght 
congestion of the larynx and severe congestion and oedema of the 
trachea and larger bronchi, which are filled Avith firothy flmd Gas 
reaching the alveoh damages the capillaries which become dilated 
and engorged Thrombosis occurs m some, whilst exudation of 
plasma mto the air-space occurs from those through which blood 
continues to flow with production of pulmonary oedema The lungs 
are intensely congested and osdematous, but the violent respiration 
caused by the asphyxia produces small patches of over-distended 
lung, seen on the surface as hght-grey areas m the least damaged 
parts, mto which air can stdl pass The distended alveoh may 
rupture mto the mterstitial tissue, and air may spread mto the 
mediastmum and even to the neck 

In all but the mildest cases the asphyxial stage is followed by a 
stage m which acute inflammation with profuse exudation of lymph 
occurs as a result of the imtant action of the gas on the bronchial 
mucous membrane and the alveoh. If the patient dies m this stage 
the serous fluid m the bronchi is replaced by muco-pus, and more 
or less extensive broncho-pneumonia is found 
There is no conclusive evidence that the chlorme is absorbed 
by the blood and conveyed by it to other parts of the body Neph- 
ritis 13 occasionally found posi mortem^ though there is hardly ever 
any chmcal evidence of its presence , thus albumm and casts are 
rarely found, oedema never occurs, and only one case of uraemia was 
recorded Accordmg to Leonard Hdl, the “ nephntis ” was not due 
to the toxic action of the gas after absolution, but was a result of 
asphyxiation and analogous to the condition which results from 
temporary occlusion of the renal artery At a later stage secondary 
toxic effects may be caused by absorption of the products of the 
pathological changes m the lungs If death occurs m the earher 
stages, the nght side of the heart is greatly dilated and the bram 
and all the abdominal organs show much congestion due to asphyxia. 
The mucous membrane of the stomach is red and covered with 
thick yellowish mucus, submucous hesmorrhages are common, and 
superficial erosions may be present These changes are partly 
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dca to tbc Afphyxu ^rwl partlj* to tho irntaat actioo of cUoime 
<£j>olTcd in fwoSowcd &ah\a OAsnl nnd bronchial tecretion. 
S^ptoma 

Lewi* Froeman, a Canadian soldier who was taken prisoner after 
bcmg wounded and gassed in the attack near Ypres on Apnl 23rdt 
1915 and subseqaently escaped from Germany, gave the following 
paphio description of his symptoms in the CofnMtIl Mogazitie for 
February 1017 

^ I ihali never forget the horrible egony of taronse in the eyes of the 
men vho got that do^ It was the look of a dog being suddenly 
beaten for something it t done They looked at each other with 
<raesUotung eyes — I only tecall heansg one man start cnning — then 
utej began gulping and coughing and then fell down with their faces 
m their Uj fint sensatioQ was of a smarting away op 

huode of mj noae this qoukly extended to my throat, and then as 
my longs soddenlv •^rrunA dlled with red hot nee^es I was seised with 
4 spasm of coug^g Coaghmg op red hot needlea is not ezaotlv a 
pwant operaUon, and the pain was mtense, Mermfully rt was only s 
few minotee before a sort ox stupor seemed to come on, bat even as I 
passed mto half I vss aware of my outraged longs 

reroltia& m heaves that shook my frame agamst the poison that had 
rwamped the trenoh ^VHh some of my comrades the figbtmg instinct 
was tbe last that died, and 1 hare a sort of recollectioa of two 
or three of them uutohmg at the parapet and fiimg &om cougb-ahaken 
shoulders off mto the depths oTtba rolling yellow ns clouds. I 

had rolled and wnthed in the agony of the pain of t^ gas in my lungs, 
in a pool of slush in the bottom Zi the trench and it must bare been the 
lying with my face boned m the shoulder of my wet woollen tamo that 
saT^ my hfe. Most of my comrades were mu^ unoonsmoas when the 
Hons, with thoir heads protected by baggy tnods, came ponnng mto 
the trench, but I had enough of my senses left onparalysed to be able 
to watob them m a Easy sort of way ” 

The sensation of snffocatioa, which follows the mitial burning 
pain in the noee, throat and eyas, is secompaj^lifl by pam, which 
IS often severe m the chest, espeoislfy behind the sternum Tho 
imtation of the throat leads to coughing and that of the eyes to 
profuse Ischry i ns taO D. Respiration becomes painful, rapid and 
difficult Retehing u oommon oiwl ma.y bo followod by vomitang, 
which gives temporary rehef. The h^ and month are parched 
and the tongue is oorored with a thick dry for Severe headache 
rapidly follows with a feelmg of great weaknecs m the legs if the 
patient gives way to this and lies down, he is likely to inbi^U gjjU 
more chlorine as the heavy gas is most conoontiated near tho 
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of the bronchial muscles occurs m an attempt to obstruct the passage 
of the gas into the alveoh In severe cases the bronchial secretion 
and spasm not only fail to protect the alveoh, but obstruct the 
entry of air into the lungs to such an extent that the patient 
becomes asphyxiated and may die before the flmd is expectorated 
and the spasm relaxes. An autopsy at this stage shows shght 
congestion of the larynx and severe congestion and oedema of the 
trachea and larger bronchi, which are filled with frothy flmd Gas 
reaching the alveoh damages the capfllanes which become dilated 
and engorged Thrombosis occurs m some, whilst exudation of 
plasma mto the air-space occura from those through which blood 
contmues to flow with production of pulmonary oedema. The lungs 
are mtensely congested and oedematous, but the violent respiration 
caused by the asphyxia produces small patches of over-distended 
lung, seen on the surface as hght-grey areas m the least damaged 
parts, mto which air can stiU pass The distended alveoh may 
rupture mto the mterstitial tissue, and air may spread mto the 
mediastmum and even to the neck 
In all but the mildest cases the asphyxial stage is followed by a 
stage m which acute inflammation with profuse exudation of Ijrmph 
occurs as a result of the imtant action of the gas on the bronchial 
mucous membrane and the alveoh. If the patient dies m this stage 
the serous fluid m the bronchi is replaced by muco-pus, and more 
or less extensive broncho-pneumoma is found 
There is no conclusive evidence that the chlorme is absorbed 
by the blood and conveyed by it to other parts of the body. Neph- 
ntis IS occasionally found post mortem, though there is hardly ever 
any chmcal evidence of its presence ; thus albumin and casts are 
rarely found, oedema never occurs, and only one case of uraemia was 
recorded Accordmg to Leonard Hill , the “ nephritis ” was not due 
to the toxic action of the gas after absorption, but was a result of 
asphyxiation and analogous to the condition which results from 
temporary occlusion of the renal artery At a later stage secondary 
toxic effects may be caused by absorption of the products of the 
pathological changes m the lungs If death occurs m the earher 
stages, the nght side of the heart is greatly dilated and the bram 
and all the abdominal organs show much congestion due to asphyxia 
The mucous membrane of the stomach is red and covered with 
thick yellowish mucus, submucous haemorrhages are co mm on, and 
superficial erosions may be present These changes are partly 
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doa ti) tta juphyxia partly to the imtant acuon of chlonne 
dmolved in fwaHowod saliva and nasal and bronohial secntion. 
Symptom* 

Lems Freeman, a nanfi/tinn soldier who was token pnsoner after 
Kaing wounded ftTid xa attack near Tpres on Apnl 25rd, 

1916 and subsequently escaped Germany, ga>e the following 
grapbio description of bis symptoins m tbe ComAdl Afoposine for 
February 1917 

" I stall never forget the horrible agony of surpnse m the eyes of the 
men who got that flnt dose It was the look of a dog bemg suddenly 
beaten for aometbiog it hadn t d/tn^ They looked at each other with 
mieetiomog eyes — I only recoil bearing one man start oamng — then 
uny began g^pmg coughing, and then fell down with their &oes 
ui their >ian^ £fst aeoiatiOQ wai of a unartiug away up 

mndq of jjxj tlus quiokty extended to my throat, a^ then as 

my lungs suddenly seemed flBed with red hot nee^ea I was seued with 
a spasm of coughing Coughing up red hot needles is not exactly a 
peasant operation and the pam waa intense. Menufolly it was only a 
lew muinb^a before a sort of stupor seemed to come on, but even as I 
pfvl mto half unconsuousneas I waa aware of my outraged lungs 
revolting m heaves that shook my frame against the poison t^t had 
swampra the trench. TVith some of my comrades the fighting instinct 
was the I***: thing that died, and I have a sort of reeollectixm of two 
or three of them mutching at the parapet and firing from cough-shaken 
shooldeis off mto the depths oTthe rolling yellow gu cloudi. I 

had rolled and wnthed, in the agony of the pam of ^ gas in my lungs, 
in a pool of slosh m the bottom ^ the trench, and it must hare beenue 
lying with my face boned m the sbooldecr of my wet woollen tunic that 
sav^ my life Most of my comradea were (m^ unconsoioui whsn the 
Huns, with their heads protected by baggy snods, came pounng mto 
the t^ch, but I had enough of my senaes left anparmlyaed to be eble 
to watch them m a haxy sort of way ** 

The eensotiDn of suffooatioa, which foUowi the initial baming 
pam in the nose throat and eyes, is accompanied by pain which 
IS often severe, in the chest, espeosUy behind the stenium. The 
imtation of the throat leads to coughing and that of the eyes to 
profuse lachrymatKin. Be^icaticn becomes pamful rapid and 
difficult Retching is common and may be followed by vonuting, 
which gives temporary rebel The li^ and mouth are parched 
and the tongne is covered with a thick dry fur. Severe 
rapidly followa with a feeling of great weakneaa m the legs , if tha 
patient givea way to this and hes down, he is likely to mlule sbU 
more chlonM u th, liMTy gu u mort oonemtimtai hmt tho 
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ground. In severe poisomng unconsciousness follows ; the face 
assumes a pale greenish-yellow colour and death occurs shortly 
afterwards When a man lives long enough to be admitted into a 
clearmg station, he is conscious but restless , his face is violet red 
and his ears and finger nails blue , his expression is stramed and 
anxious as he gasps for breath. He tries to get rehef by sittmg up 
with his head thrown back, or he hes m an exhausted condition, 
sometimes on his side with his head over the edge of the stretcher 
m order to help the escape of fluid from the lungs Hia skm is cold 
and his temperature subnormal , the pulse is full and rarely over 
100. Respiration is jerky, shallow and rapid, the rate bemg often 
over 40 and sometimes even 80 a mmute , all the auxiliary muscles 
come mto play, the chest bemg over-distended at the height of 
inspiration and, as m asthma, only shghtly less distended m extreme 
expiration. Frequent and p ainf ul coughmg occurs and some frothy 
sputum is brought up. The lungs are less resonant than normal, 
but not actually dull, and fine rales with occasional rhonchi and 
harsh but not bronchial breathing are heard, especially over the 
back and sides 

Headache is generally severe, and there is also considerable 
epigastnc discomfort, due partly to the stram of coughmg and partly 
to gastric imtation, as it is mcreased if an attempt is made to eat 

The mtense dyspnoea of this asphyxial stage lasts about thirty- 
six hours, after which it gradually subsides, if death does not occur 
before. The patient, exhausted from his fight for breath, then 
falls asleep and wakes up feelmg much reheved. 

A few hours later acute bronchitis or broncho-pneumonia develops. 
In severe cases the qmescent interval is short and the bronchitis 
very severe The sputum is now viscid, yellow or greenish and 
muco-purulent with occasional streaks of blood Respiration 
becomes more shallow and rapid, and the rate may finally be even 
70 or 80 a mmute The pulse is small and very rapid , the temper- 
ature nses and is often as high as 104° The patient may now 
become debnous. Pleurisy may occur, and m some instances 
empyema and gangrene of the lung follow. 

After recovery from the bronchitis and pneumoma the patient 
remains weak and exhausted for a considerable time He gets 
fared very rapidly and is unable to walk qmckly or uphill without 
getfang short of breath, even after the last signs of bronchitis 
have ^appeared Himt and Price- Jones (1919) showed that most 
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Ut6 caus could bo grouped into two distinct clasacs, the remainder 
bong m^TM jwi showing symptoms beJonging to both- In the 
more common class tho symptoms are almost indistinguishable Lrom 
those describod as ' the effort tyndrome the patients complain 
of precordial pfun snd become rapidly ezbaost^ and dyspnceio 
with persistent tocbycardia after comparatively little exercise. 
Tbe other class is characteneed by the occurrence of noctomal 
attacks of dyspooea, which last from five to thirty mmutes and 
msy be repeat^ several tunes m one night. The patient sts up 
and breathes npidiy bat with much less difficulty than m asthma^ 
and there is httle or no oyonoeis there is no constant change in 
the pulse and no abnormal physical signs are present m the chest. 
Exercise do^ not give nee to dyspocBa nor any abnormal mcreaae 
m the poise rate. In both groups the patients complain of head 
ache, which is often accompamed by vertigo Epigastco pom 
which IS rarely severe and is worse after meals, is common, and 
pain may be fdt acroei the chest especially over the heart b most 
cssei only after Pyrexia without any obvioos cause may 

occm BronchiUs is ocxuiaaaDy present, but there is no emphy 
sema. The heart may be shghtly dilated. 

Hoot and Pnoe~J'onas found that whereas m tbe cardiac group 
of the number of red corpuscles and the percentage of bsemo* 
^bm are nnrmal m cases with noctoznal attacks of Hy upnme they 
are always raised, the average percentage of hwmoglobm being 
110 b one case the number of red oorpnsclet present per 
ojnnu wsa 0 900 000 and the hsemoglobm percentage was II6. 
The red corpusolee vary m sise, many being abnormally ■mafl 
basophilia is present but none is nucleated. Itus not known how 
long the chMBgo pemsts, but no dimmntion had occurred when a 
second exammatioD was mode fifty days after the There is 

no leocooytoeu, but a relative increase of «m«11 lymphocyte is 
preeent. This was also observed by inHar and Eamy (1917) who 
found that it persisted for eighteen months or more if respiratory 
digestive or nervous symptoms were preeent. The blood ohongM 
afibrd important evjde^ in support of the gonumeness of persisting 
incapacity after gissmg, espeoafly if the percentage of lymphocytes 
IS 10 high that it approaches that of the polymorphonuclear 
The frightful eipenance of being gassed often leaves its e£E^ 
upon a man s nervous system, end some of the dyipniBio attacks 
are certainly aggravated by apprehensioa. 
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Dogs and cats exposed to dnft gas became very restless, but 
appeared to be otbenvise unbarmed Horses were much more 
sensitive and many died 

Prognosis. 

Notbmg 13 knoivn as to the proportion of men who die from 
“ gassmg ” on the field Before efficient respirators were m use 
about 6 per cent of those who reached the clearmg stations died 
withm forty-eight hours Of those who reached the base hospitals 
between 1 and 2 per cent died m the second or third week from 
broncho-pneumoma or other pulmonary comphcations The 
mildest cases are often fit for hght duty after a short period of rest, 
but they should not be sent back imtil all adventitious sounds have 
disappeared from the lungs A considerable time elapses before 
complete restoration of health occurs m the more severe cases, but, 
contrary to what might have been expected, no permanent di- 
effects occurred, even m men who had suffered from extreme 
cyanosis with acute pulmonary cedema Many of the latter re- 
turned to fid! military duty after three or four months. 

Two-thirds of the patients are fit for discharge from hospital m 
about two months Hunt and Price-Jones have shown that some 
idea of the prognosis can be obtamed by a waJkmg test if the 
pulse has not fallen below 88 withm five mmutes after walkmg 
half a mile m ten mmutes, at least six weeks wdl be required for 
recovery In a paroxysmal case if the hmmoglobm exceeds 104 per 
cent of the normal, the man’wiU be unfit for at least two months 
The difference between the rate of the pulse on lying and sittmg 
up and the presence or absence of functional murmurs are of no 
importance m prognosis A man may finally be regarded as fit 
for hght duty if he can march three mdes at the normal rate without 
exhaustion, dyspnoea or vertigo In a few cases the heart is so 
greatly ddated that it is obvious that several months must pass 
before he wiU be able to return to duty 

A small proportion of patients developed progressive dyspnoea 
with recurrent bronchitis as a result of diffiise fibrosis and 
emphysema of the lungs This was probably a result of the second- 
ary infective broncho-pneumoma and was not directly due to 
irritation by gas There is no evidence chat gassing predisposed 
to pulmonary tuberculosis 
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Prophylaxis 

Thfl mtooductioQ of efficieat rcBpimtors uv 1916 slmott abo bwh sd 
tile danger of dnft gta. Regular dnfl m the use of tlie roepiratoEi 
and mapection to aeo that they are m good condition are moat 
important, as it time to get aconstomed to br e at h i n g whilst 
wearing a resjjfrator and a damaged respirator may be worse than 
useleaa. 

Treatment 

Tbe patient sbonld be kept warm with extra blankets, hot*water 
bottle and hot ool his bed ahoold be near an open mndow 

at out of Aftnr*. Owing to the acute gastritis often present a flmd 
diet should be given, at flist. Abeolnte r^ m the recumbent 
position 11 of the greatest importance. 

In severe cases an effort should at once be made to expel the 
fluid, which 11 drowning the patient, from the lungs, and to allow the 
air to escape from the over-distended portions of the Inngs by 
forrang it through the obstmcted bronchn Thu can be done by axU 
respiration repeated wbanevet the dyspncea becomes extreme 
Unless tbe patient u coQapeed or unoonscaons, vonuting gives 
great relief by expelhng large quantises of yellowish frothy flmd 
from the hm^ If this does not occur spontaneously, the pabent 
should put hu flugei down his throat after HnnVing hmlf a pint of 
warm salt water 

The inhalation of oxygen relieves cyanosis and enonnously 
improves the patient’s oonditioiL As it is very difficult to get a 
patient who is fighting for breath to tolerate any form of rnfialr, the 
easiest way to adminu^r oxygen u by a double nasal tube. Even a 
Km^ natal tube proved extremely effective m the last war Tlni 
oxygen should be given oontmuoualy until its withdrawal no longer 
leads to a recinienne of oyanoais. 

Theoretically atropme should help to dimmiwTi bronchial spasm 
and secretion during the first twenty four hours but it was found 
useless in severe cases and disappointing m eligbtor nriP* 

When the acute symptoms have abated m severe and 
from the onset in slight casee ammonium carbonate shrmM he given 
m doees of gr. v every three honia. It produces oopions expertoia 
tion, which results m improvement of colour and rehef. 

When great restleasnea and mental distress are present, 
gr I should be mjected. 

Extreme cyanosis with a foil pulse is greatly relieved by bleeding 
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breathing becomes easier, headache is reheved, and the patient falls 
into a refreshing sleep The effect is most marked if venesection is 
performed m the first few hours From 16 to 25 oz. of blood should 
be slowly removed The blood is dark and coagulates with abnormal 
rapidity Bleedmg is contra-indicated if the patient is pale and 
collapsed. ^ 

After the acute stage has passed the patient should not be kept 
m bed longer than is absolutely necessary The cardiac group of 
after-symptoms is, like the effort syndrome resultmg from other 
causes, greatly benefitted by graduated exercises. In cases with 
paroxysmal dyspnoea associated with excess of red corpuscles m the 
blood, much improvement follows periodic venesection (Hunt and 
Pnce-Jones). 


VESICANT GASES 


Mdstabd Gas and Lewisite 


Mustard gas or 


dichloro-diethylsulphide, 


yellow cross gas of the Germans and yp^nte of the French, was the 
most effective gas used m the last war It accounted for 77 per 
cent of the 160,970 cases of gas poisonmg admitted to the casualty 
clearmg stations of the British Expeditionary Force In the crude 
form it IS a heavy dark oily flmd with a smell resembling that of 
mustard or garhc, but it is not chemically related to oil of mustard 
It may cause casualties in concentrations insufficient to produce 
more than a very famt odour, and this may be completely masked 
by smoke or fumes from high explosive shells The sense of smell 
to mustard gas is qmckly fatigued so that the odour after a short 
time IS no longer appreciated, but if a respirator is worn the 
smell IS recogmsed each time it is removed The boihng pomt of 
the oil IS high (217° C.) and the vapour pressure low , its low 
vaporisation at ordinary temperatures and its stabihty render it 
extremely persistent and all kmds of articles may remam dangerous 
to handle for long periods after contamination As it freezes at 
6° C. it cannot be used m cold weather It is almost insoluble m 
water but freely soluble m animal oils, and it consequently finds an 
easy entry mto the skm It has remarkable powers of penetratmg 
materials, such as clothing, leather, wood and bncks Decontamina- 
tion is consequently very difficult 
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Mnstvd gas is absorbed the lipoid of the tusoss mtb exbema 
rapidity and exerts on imniaduite destmotiTs (XotaiD on tbe oellc. 
The chumges are progtesove, bnl lead to no symptom* until after a 
latent penod of varying dnraboo. In spate of this latent period the 
dMtracUve action n umnedute Tbos if both eye* of a rabbit are 
exposed Bunul^^neonsly tobqmd mustard gas and one is immediately 
nngated, they are none the less indistinginsbable from each other 
the next day The imtant action of the gas on the tusues does not 
Itself give nse to any pam the lesion which slowly (develops aa a 
result of the penetratiou and destmctiVB action of the poison is the 
sole cause of symptoms. When the concentration of the vapour is 
low prolonged or repeated exposure may finally cause symptoms. In 
the l^t war mustard gas was released aa vapour &om shells, but m 
the present war direct spUshmg with the bqind dispersed by aircraft 
from containeia or as a spray may be expected. The latent psnod 
would be ZQQcb reduced and the efiecta would be much moreaevem. 
Fortunately however improved methods of distobutiog the pouon 
are to a great extent neutralised by unproved protective methods. 

Lewisite ohl£)rvlnyl>dichlar arsine, ha* piopertus nmilar to 
those of moitard go* but os it la easer to det^ and a leas per 
nstent it a tmHIody to replsos mustard-ga* m chemical woiftrs. 
It was not ready for use until the end of the last war so that its 
toxio properties ore known only ftom laboratory axpenmento. 
Symptoms 

Symptoms do not develop at once. After a varying period tho 
eyes stomach, akm and upper respiratory tract are sucoesoively 
affected, though in rnitd cases one or more of them may woape. 
The symptoms are all caused by the direct imtant acti^ of the 
mustord-gos and there u no genaxml toxemia. The damaged tiasnea 
are very liable to become infected and s^tio bums and brontdio- 
pueumoma may cause severe toxsaima. 

■Byes — ^After an interval of two to forty-ei^t hours, but commonly 
three to twelve, which vanes with the concentration and duration 
of expocuie to the gas, the patient feels a smarting sensation m his 
ey«e qmcltty- foUowod by proftiso lochrymation, photophobia, p*in 
and b fadache. The eyehds rapidly swell till the palpebral fissure is 
closed Photophobia u extreme, and attempt* to aeporato the hd* 
produce blepharospasm and pein. When folly developed the p«in 
u rarely aevere, a^ apart from the muco-puruknt secretion there 
IS very little loohiymahon. 
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The conjunctiva is at first congested and quickly becomes 
extremely oedematous. The swollen conjimotiva on each side of 
the cornea forms a yellow-white opaque band projecting between 
the eyehds, and sometimes two additional folds project above and 
below from imder the eyehds 

The cornea is grey and hazy and its surface lustreless Ulceration 
may follow and in exceptional cases permanent opacities are 
produced 

In mild cases the symptoms subside m two or three days As the 
oedema disappears, the white interpalpebral area becomes congested 
and the congested areas protected by the eyehds regam their 
normal colour 

Mild cases, which amount to 76 per cent, of the total, are fit for 
duty m two weeks In the 16 per cent mtermediate cases, four to 
six weeks are required for recovery, and m the remaming 10 per cent 
severe cases with corneal ulceration as much as four months may be 
required Predisposition to recurrent inflammation may remam, 
especially with exposure to wmd, dust and glare in the tropics 

In 1940 Philhps drew attention to the occasional delayed action 
of mustard gas. The patients, of whom he was able to collect no 
fewer than seventy at Moorfields, gave a history of havmg been 
unable to open them eyes for about a week after gassmg, the imme- 
diate effects of which were so severe that they had remamed under 
treatment m hospital for the unusually long penod of four to six 
months They then remamed free from trouble from six to sixteen 
years, when lachrymation, photophobia or faihng vision developed. 

The recurrent ulceration which ensued was most marked m the 
lower third of the cornea, especially m the 6 and 7 o’clock areas 
The condition has recently been mvestigated by Ida Mann and 
Pulhnger by experiments on rabbits and observations on patients 
whose eyes had been accidentally mjured m laboratones The 
ongmal mjury to the eye is followed by a very slow regenerative 
process, m which the cornea is mvaded by newly formed blood 
vessels of extremely abnormal form In the course of- years the 
vessels regress, cholesterol is deposited and fatty degeneration 
occurs These changes are responsible for the delayed ulceration 
Durmg the long latent penod there are no symptoms, though diag- 
nostic signs can be recognised throughout with the aid of the sht- 
lamp The mdividual ulcers heal m a few days, but the recurrent 
ulceration leads to mcreasmg detenoration of vision In 1940 there 



VESICANT GASES 


503 


v«re 51 blinded men and 180 othen ttiU receiving pencone on 
account of mjory cauaed by mustard gas to their eyes m the war 
of 1914-18. 

— ^Xhe areu of wlfm moet offbeted are the exposed parts — 
^kce and and the mout parte — the n.TiniR, gonitak and groins 

Tbero is generally a latent period of about twelve hours. In th^t 
it may be as long as four five or more days. In snoh cases 
nothing more than a diffuse erythema is produced, together with 
fP^#imA where the subcutaneous tmue is loose, as m the eyelids and 
scrotum. There is at first some irritation but no pam. When the 
bum 18 extensive fever nnA mild general toxio symptoms occur 
After forty-eight hours the red colour changes to lilao and then to 
copper finally brown. Ixiter the wlnn desquamates and the 
pigmentaUon duappeam. 

In more severe coses the skm may be afleotod as early as the eyea. 
Rmall voiolee on the erythematous skm dnzmg the next 

forty-«i^t honzB. They may coalesce to form buBe and finally 
Urge irregular blisters with mfiamed base at first red and later 
copper ooioaied. The oontents of the blisters almost always become 
infected and their bases form indolent ulcers, which finally heal to 
leave permanent soars. 

If liquid mustard gas ii spattered directly on the wVm deep bums 
are pr^uced. 

Retjnralon/ system, — Any tamo from two to four days after 
exposure the noee, pharynx and larynx, and to a Isas extent the 
trachea and Urge bronchi beoome mflamed, but the itmATl bronchi 
always escape. The condition yancB from a mild catardi to 
exteneve necrosis and tloughing with secondary infection. Mem 
brmnes may form and cause obstruction, and casts of neorotio 
epithelium from the trachea and bronchi may be coughed up 

The nose may be affected as early as the eyes. The mucous 
membrane beoames acutely mflamed as a result of imtation by the 
gas it 18 than mvadod by the nonnal baotena of the noee. An 
acute rhmitii dorelopa, the symptoms of which differ m no way from 
thoee of an exceptionally bad oold. lie patient sneexea and there 
is an abundant watery discharge, which quickly becomes muoo- 
purulent. The anterior naras become very sore and 
In exceptionally severe cases uloeration and hflunorrhage may oooop 
Tbe pharynx u inflamed and may cause swallowing to bo pamful 
and difficult. I^ryngitas gives nso to hoaisenees and aphonia. In 
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the early stages there may be painful paroxysms of coughing with no 
expectoration. In severe cases, where there has been exposure to a 
high concentration of gas, the vocal cords are superficially ulcerated 
and miy become cedematous. Complete recovery generally occurs 
withm a fortmght ; persistence of aphoma after this is almost 
always due to hystena. 

Two or three days after the onset of laryngitis, if tracheitis and 
bronchitis develop, the dry imtatmg cough is replaced by a loose 
cough with abundant muco-purulent expectoration, pam is felt 
behmd the sternum, and the temperature rises The bronchitis 
generally clears up completely m four to six weeks and leaves no 
after-effects 

Occasionally secondary infection gives nse to septic bronchitis and 
broncho-pneumoma In rare cases pulmonary abscess, bronchi- 
ectasis or gangrene of the lung develops 

Stomach — ^From the fourth to the eighth hour epigastnc pam, 
nausea and voimting may occur owmg to imtation of the stomach 
by the swallowmg of mustard gas dissolved m sahva and nasal 
secretion. The bowels are generally unaffected, but m severe cases 
there may be diarrhoea with excess of blood-stained mucus m the 
stools resulting from ententis These symptoms rarely persist for 
more than foity-eight hours. 

Treatment. 

Except m severe cases the patient should not be kept m bed for 
more than two or three days He should be sent out of doors and 
encouraged by exercise and disciplme to realise that no serious harm 
has been done and that gassmg does not give nse to any lastmg 
ill-effects 

Eyes — “ No first-aid treatment can compete with Nature’s rapid 
and complete removal of unabsorbed mustard gas — reflex action of 
the hds and immediate flow of tears,” and no treatment will influence 
the development of a lesion m the damaged cells (Poole, 1937) 
Treatment must be paUiative, — to prevent infection of the devital- 
ized tissue, allay imtation and control spasm As soon as it is 
known that exposure to mustard gas has occurred, the eyes should 
therefore be washed with warm normal sahne solution every two 
hours, even if there are as yet no symptoms As free dramage is 
important the eyes should be shaded, but not bandaged A few 
drops of sterilized h'qmd paraffin should be mserted between.the hds 
several times daily to prevent them from adhenng together In 
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most cases no furtbor treatzuenfe is required. In ^vere cases in 
which the discharge beoomea maoo-ptmilfint 2 per cent, aqyrol 
Bolabon ahoold be apphed twice dailjr end if pain and blepharospasm 
are severe 1 per cent, atropine solnbon should be used twice a day 
bat cocame ^oald be avoided because of its devitahnng action on 
the corneal epitheham. The patient ahonld not be kept m the dark 
or wear dark glasses or a shade when the conjnctivitis la no longer 
aoote, or hysterical symptoms are likely to develop From the 
onset be shoold be tokl that there is no reason to worry as recovery 
will be rapid and complete 

In cases of delayed olceration of the cornea great improvement m 
vmal aonity follows the ase of contact lenses owing to the snbstitQ 
tKUi of the smooth glass for the uneven surface of the oomea as the 
mam re&active surface. The lenses should be fitted as early as 
possible, as they afibrd a certain means of piotectmg the m sen si 
Uve and m nouruhed oomea and preventing recurrent ulceration 
(Fhilbpa) 

dim.— In the eariy stages of erythema the skm should be washed 
with soap and watar and the pubio and axillary has out short. 
A btton containing 1 per cant, tannm aod and 4 per cent, calamine 
and xmo oxide may be apphed to allay sntaUon. Blurteo shoold 
be emptied by means of a hypodermto syringe. The intact 
^Dthelhim is than allowed to collapse on to the raw surface beneath. 
The evacuation of the bUsteni may require to be repeated by the 
apphcation of gentle preesure after puncturing, as serum contmuee 
to ooae. With «mal[ bums the dead skm can be removed ood 
liver oil is then apphed on hnt. The dremngs are changed daily 
With larger bums the oonfloent bbsteis are emptied and the loose 
epithehom removed. Three layen of hnt soal^ m a mixture of 
one part of dettol with five parts of 6 per cent. f.anntn 
solution are then apphed and covered lightly with wool. The 
bandage and wool are removed every two hours and the hnt n again 
soaked with the solution. At the end of twelve hours the Imt is 
removed. A firm ooagulnm has formed by this tune it is sprayed 
with 6 per cent, tannic aod and dried. The surrounding jdfrn la 
swabbed with the same solution. If the skm u severely 
oontanuoui mild antieeptio baths are effective. Hot hip baths of 
noniul luhno .otation dky th« intonw nntatioo wlan tho groin 
and genitals are affected. ^ 

BttpxrQtory imct— Pam and discharge from the 


noee requires 
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the early stages there may be painful paroxysms of coughing with no 
expectoration In severe cases, where there has been exposure to a 
high concentration of gas, the vocal cords are superficially ulcerated 
and may become oedematous. Complete recovery generally occurs 
within a fortmght; persistence of aphonia after this is almost 
always due to hystena. 

Two or three days after the onset of laryngitis, if tracheitis and 
bronchitis develop, the dry irritatmg cough is replaced by a loose 
cough wth abundant muco-purulent expectoration, pam is felt 
behind the sternum, and the temperature rises. The bronchitis 
generally clears up completely m four to six weeks and leaves no 
after-ejffects 

Occasionally secondary infection gives rise to septic bronchitis and 
broncho-pneumoma In rare cases pulmonary abscess, bronchi- 
ectasis or gangrene of the lung develops 

Stomach — ^From the fourth to the eighth hour epigastric pam, 
nausea and vomitmg may occur owmg to imtation of the stomach 
by the swallowmg of mustard gas dissolved m sahva and nasal 
secretion. The bowels are generally unaffected, but m severe cases 
there may be diarrhoea with excess of blood-stamed mucus m the 
stools resultmg from ententis These symptoms rarely persist for 
more than forty-eight hours 
Treatment. 

Except in severe cases the patient should not be kept in bed for 
more than two or three days He should be sent out of doors and 
encouraged by exercise and disciplme to realise that no senous harm 
has been done and that gassmg does not give nse to any lasting 
ill-effects 

E^es — “ No first-aid treatment can compete with Nature’s rapid 
and complete removal of unabsorbed mustard gas — ^reflex action of 
the bds and immediate flow of tears,” and no treatment will influence 
the development of a lesion in the damaged cells (Poole, 1937), 
Treatment must be palhative, — to prevent infection of the devital- 
ized tissue, aUay imtation and control spasm As soon as it is 
known that exposure to mustard gas has occurred, the eyes should 
therefore be washed with warm normal sahne solution every two 
hours, even if there are as yet no symptoms As free dramage is 
important the eyes should be shaded, but not bandaged A few 
drops of stenhzed h'qmd paraflin should be inserted between-the hds 
several times daily to prevent them from adhermg together In 
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EJforl syndrcme . — ^After expoaure to chlorine and phosgene and 
less frequently to mustard gas, symptoms of effort syndrome 
sometimes developed, especially m patients who were evacuated 
to England. 

Ananety symptoms — The terror produced by exposure to gas m 
war-worn soldiers may be the final factor leading to a breakdown 
with the development of anxiety symptoms 
Recogmtion of the possibihty of the development of the vanous 
neurotic symptoms folloivmg gassing by medical officers in the 
hospitals in which they are first received should prevent their 
development 
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Poisomng, chlorme, 493 

— gas, 492 

— mustard gas, 600 
Postures, hystencal, 46 
Pseudo-flatulence, 196 
Ptosis, hystencal, 101 

Reflex contractures, 22 
Relapsmg fever, 230 
Retention of urme, hystencal, 
134 

Ringworm, 472 

Scabies, 461 
Sciatica, 46 
Shell-shock, 121 
Skm diseases, 460 
Soldier’s heart, 199 
Speech, disorders of, 08 
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